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tion Board restrictions. © No more fans 
will be made except for the Army, Navy and Maritime Commission. © HUNTER unfilled 
orders now on hand total 98 percent direct contracts with Government Agencies. © HUNTER 
can accept orders for certain types to be manufactured for the Army, Navy and Maritime Com- 


mission. 


HUNTER FAN & VENTILATING COMPANY, INC. 
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saves 
ITE son me 


AND MACHINES! 


WESTINGHOUSE “De-ion” 
TYPE AB-!I 
CIRCUIT BREAKERS 





You get FEWER service interruptions with the 

AB-I Circuit Breaker on the job, because its accurate, . 

unvarying Bi-metal protection acts ONLY when HERE’S HOW WESTINGHOUSE BI-METAL 
PROTECTS PRODUCTION CIRCUITS 


the circuit is actually threatened. Momentary or 
harmless overloads, as when motors are started 
across-the-line, won’t cause unnecessary time outs. Two different metals bonded to- 
You get SHORTER interruptions, too, because gether and affected differently by 
there’s nothing to renew or replace. Just move the heat, bend with a curling action 
indicating handle which always signals when the under dangerous overloads. This 
circuit has been opened—and service is restored in SRE ae Ny aa 
commie’ nie of va a breaker, 
opening the circuit before danger- 

Minutes mean money when machines are out of an es Cin oe eel. 
action. Install these Westinghouse time savers on 
important circuits and pay for them in lost time 
saved! Easy to install—ratings from 15 to 600 
amperes, according to commercial wire sizes—en- 
closures for any service. Call your nearest Westing- 
house Agent—today! Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. J-21187-A 
























“HERE'S A 
GOODTIP ON 
POWER 
WIRING” 


Save Rubber and Copper... | 
assure lasting trouble-free 


power distribution with 
Okonite V.C. Cables 





For power wiring, 

— you can’t afford to 

overlook these timely 
advantages of 

Okonite V.C. Cable 


al REQUIRES NO RUBBER — SAVES COPPER FOR JOBS UP TO 28,000 VOLTS 





Insulated with varnished cambric in- Okonite V. C. cable is made in a com- 
stead of rubber, Okonite V. C. cable not plete range of sizes up to and including 
only saves this precious material, but 28,000 volts. What’s more, you can 
copper, too, can be saved as the higher order it with various types of protective 
heat resistance of varnished cambric coverings to meet particular require- 
makes it possible to use a smaller con- ments best. 





ductor to carry the same load. 

For complete information on Okonite 

EASY INSTALLATIONS | V.C. cable or for help with any insu- 
Okonite V. C. cable is fast and simple lated wire or cable problem, call on 


‘ li , ie ial oe our experienced engineers. They are 
Se ee a See Cee readytoassist any time without obliga- 


methods. It handles easily. tion to submit designs and estimates. 


VI OUTSTANDING SERVICE RECORDS 


Under all sorts of operating conditions 
and over long periods of time, Okonite 











Meets all current IPCEA and Marine Specifications 


THE OKONITE COMPANY 





V.C. cable has set records for trouble- Passaic, New Jersey 
Offices in Principal Cities 


~~ OKONITE 


free, lasting service. 


wm, 








BUY U.S. WAR BONDS—Every Payday. All Okonite Employees BUY U.S. WAR BONDS. 
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WARTIME LIGHTING 


COSTS REDUCED! 


General Electric announces a 12% to 17% reduction 


in the price of G-E MAZDA FLUORESCENT LAMPS! 











THE SEVENTH REDUCTION IN FOUR YEARS! 


O price reduction, of the many we have been 

able to make, gave us in General Electric as 
much genuine satisfaction as this one—made pos- 
sible at a time when light is being called upon to 
play a major role in wartime production. 


Made in the face of rising cost trends, this reduction 
is the result of manufacturing economies and tech- 
nical developments, combined with vastly increased 
use. It is made in accordance with G-E’s policy of 
passing such savings along to customers. 


But lower prices are only half the story. Not only have 
we been able to reduce prices, we have steadily im- 
proved these lamps. They give more light! They last 
longer! They stay brighter longer! 


For instance, purchasers of the widely used 40-watt 
white G-E MAZDA F lamp now pay only 95c instead 
of the $2.80 they paid in 1939. But we are prouder 
that this lamp lasts 66% longer and is nearly 12% 
brighter ... that it gives you 514 times more value for 
yourlampdollarthanitdid in 1939! (Seecharts below.) 
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The Story Behind MORE LIGHT for LESS COST 








G-E research constant- 
ly seeks the best pos- 
sible combination of 
all factors affecting 
lamp efficiency. Here 
are nine of the most 
important. There are 
more than a million 
possible combina- 
tions of these factors. 
It’s the task of G-E 
research to find the 
best possible com- 
bination! 
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Constant testin 











Experience counts. W. L. Enfield (left) and 
P. J. Pritchard have been active in directing 
research for better product and lower prices. 





guards the quality of G-E MAZDA fluorescent lamps. At 
every stage in the manufacturing process, General Electric inspections 
provide safeguards of quality. Above, G-E MAZDA lamps are inspected while 
undergoing a “seasoning” process on the test racks. 
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PHOSPHORS 


CATHODE } 


FLUORESCENT 


LAMP CURRENT 
carnoor » EFFICIENCY 


COATING 


EXHAUST 





MERCURY 


All materials are tested with extreme care. Here, we 
check the brightness of phosphor powders that coat 
the inside of fluorescent lamps to make sure that you get 
maximum performance from your G-E MAZDA F lamps. 





Here is one of the new streamlined, specially designed G-E fluorescent lamp 
factories that have helped materially in reducing costs. Sand for glass tubes 
comes in at one end. Finished lamps are shipped from the other. 


i 








Extra assurance of quality is a series of over 50 
tests and checks on completed lamps by MAZDA 
SERVICE inspectors, who work under the direc- 

‘tion of an independent testing laboratory. 
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Quality and 


Performance. 


The LLOYD NO-BLINK 


Starters prevent breakdown of 
ballasts, condensers and starters 
themselves. 
Prevent ''flicker'' and ‘'blink'’. 
Start quicker. Work better. 
Last longer. 


Listed and Approved by Under- 
writers’ Laboratories Inc., and 
Canadian Engineering Standards 
Association. 


Licensed under Westinghouse Elec. Mfg 
Co. patents Nos. 2,200,443 and 2.228210 


Lloyd Policy Insures Quality 
LLOYD PRODUCTS COMPANY 


Box C — Edgewood Sta., Providence, R. |. 


Representatives — Branch Offices — Warehouse Stocks in 23 Leading Cities 
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A part of a “loop” system of Plugin @ Busduct feeding 
a battery of automatic screw machines. Low head-room 
required duct to be mounted against ceiling. 














i a) 


The @ KLAMPSWITCHFUZ Switchboard from which 
Plugin @ Busduct in photo at left is fed. Feeder @ Bus- 
duct at left runs to an existing distribution center. 








te 





Plugin @ Busduct mounted on edge, with Plugin Outlets in cover and opposite side, simplifies the 


conduit layout in this installation with its varied types of machines. 


Clin Minutes- Save Hours! 


Minutes clipped from the time required to make machine connec- 
tions to the power line mean added hours of production. 


€ suspuctT 


helps speed production. This modern, flexible method for the dis- 
tribution of power and light makes it possible to ‘move the 
machine—plug in—go!’’ at any desired position; for Plugin @ 
Busduct provides plug-in openings at 12-inch intervals. 

Both Feeder and Plugin @ Busduct may be taken down and 
moved to new locations without appreciable loss of material. 
Extensions may be made readily to existing installations. 

@ Busduct is designed for 2, 3 and 4-wire feeder systems; 
250 volt DC, 575 volt AC, maximum. Plugin type capacities, 
125 to 1,000 amperes; Feeder type, 250 amperes and up. 
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Investigate this Modern Method of Electric Distribution 
Let the @ Sales-Engineer show you how it may be applied to 
advantage — whether in new construction or plant moderniza- 
tion. His long experience will be helpful — and he will be glad 
to consult with you — without obligation. Write for his name and 
address — or see listing in Sweet's Catalog (Architectural Sec- 
tion or Industrial-Engineering Section), in Thomas’ Register or in 
Electrical Buyers’ Reference. 
Let us send you Bulletin 65 

which gives full details of @ Busduct installations, with photo- 
graphs, diagrams and suggested specifications . . . Frank Adam 
Electric Company, St. Louis, Mo. 




























GENERAL OFFICES: 25 Broadway, New York City 


6 


There is no unguarded moment in Anaconda's 
“‘control’’ research; the war program and our 
industry can thus count on the uniform de- 
pendability in every Anaconda wire and cable. 


EEN-MINDED technicians peer intently into metal- 
lographic microscopes, day in and day out, 
watching, watching to see that flawless metals go 
into every Anaconda wire and cable that is delivered 
to war-vital work. 


This familiar trade-mark sym- 
bolizes the best efforts of mod- 
ern research and production. 


CHICAGO OrFIce: 20 North Wacker Drive e 
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Unceasing control like this has earned its “keep”. 
For, throughout industry and now in the army and 
the navy, users have learned they can lean heavily on 
the dependability of wires and cables bearing the 
Anaconda trade-mark. And that isn’t all. 

They have recognized Anaconda research as a 
source for many product improvements and for many 
completely new developments ...such as Type CB* 
construction that outlasts ordinary shielded paper- 
lead cable three to one. This research is a boon to 
our war effort . . . it will be equally valuable to indus- 


try with the return of peace. *CB—Trade-mark Reg. U. S. Pat. Off. 
42242 


om ANACONDA WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Company 
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THE ADVANTAGES OF 
“PROTECTIVE FLOODLIGHTING WITH . 


AUTOMATIC CONTROL 
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SANGAMO TIME- SWITCHES 


Tue advantages of protective floodlighting 
wate systems for sade yards, building approaches, railroad sid- 
eee PT eee ings, storage yards, and other vital property serving in war 
at oaae DURING BLACK-OUTS | production, are multiplied when full automatic control is used. 


IP oe oe ih ts putin A Sangamo Astronomic Dial Time-Switch with synchronous 
during temporary black-outs, Form carry-over provides this kind of control. It changes its oper- 
VSWZ will continue to run for 10 ating sequence daily, so that the “on” and “off operations 
hours. During any current interrup- of the lights conform with sunset and sunrise. Its sequence 
fen, as culomatic carry-over fea of operations remains undisturbed by power interruptions up 
a geians ocedmenn a c en otg to ten hours. It requires no manual operation nor re-setting 


ee When Morte is the year ‘round. Select this, or any other form best suited 
restored. the clock-spring rewinds for your specific needs from the complete line of Sangamo 
@utomatically and- the time-switch — Time-Switches. 

Pa resumes its normal vga 7 


SANGAMO ELECTRIC COMPANY f2%rz 
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lighting for War Production 


A graphic survey of'the nation-wide progress 





made in the lighting of our war industries. 


MERICA’S battle cry today is 

“Production.” The  battle- 
front is every factory in the land, 
from large plants down to small 
garage-sized shops, where planes, 
ships, tanks, guns, and all the other 
tools of war and their component 
parts are being fashioned. Being 
the Arsenal of Democracy is a 
stupendous assignment! 

But now, the weapons of war 
pour from our factories in ever- 
increasing numbers as_ industry 
wages her winning battle against 
time. New war plants spring up 
almost overnight while others 
swiftly convert their power and ma- 
chinery to the manufacture ‘of 
fighting implements. 





: *Mr. Amick is in General Electric Company’s 
— Park Engineering Department, Cleveland, 
Ohio. 


By Charles L. Amick* 


In this all-out effort for an early 
victory, light is assuming the same 
role as in World War I. Industry 
found then that proper lighting 
could speed up production by sav- 
ing precious minutes in setting-up 
operations and, equally important, 
that light could help protect the 
workers against accidents by enab- 


Photograph above shows a corner 
view of the final assembly depart- 
ment in a new aircraft plant. The 
two-lamp fluorescent units are lo- 
cated on I11-foot centers and 
mounted 42 feet above the floor. 
The illumination level in service is 


about 30 footcandles. 
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ling them to see quickly the things 
that shou!d be seen. 

Today, a quarter of a century 
later, light assumes an even greater 
position in meeting the production 
problems of the present. For not 
only has more been learned about 
the relationship of light to vision 
during the past decade than in the 
previous century, but today’s 
lighting equipment is far superior 
to anything available during the 
last war. In addition, modern 
lamps are much more efficient than 
their predecessors and a host of 
new light sources is available to 
provide adequate and comfortable 
illumination for every industrial 
need. 

Evidence of the importance at- 
tached to good lighting by those 
responsible for the success of our 
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This close-up view of a large bomber 
being produced in one of our large 
aircraft plants effectively shows how 
work positions vary in height from 
the floor level up to 20 feet or more, 
since planes which have a range of 
better than 3000 miles and can han- 
dle bomb loads in excess of four tons 
naturally assume large proportions. A 
well-designed installation of this type 
also produces uniform illumination at 
such heights comparable both in qual- 
ity and footcandle level to that at the 
floor. In this case, there was no ap- 
preciable variation in horizontal foot- 
candles at working planes up to 18 
feet above the floor or at different 
locations with respect to the twin rows 
of lighting units. This is due to the 
fact that the reduced number of lu- 
minaires contributing to the illumina- 
tion level at the higher working posi- 
tion is approximately balanced by the 
increased light produced because those 
units are closer to the work plane. 
This consideration, plus the fact that 
the cool light from fluorescent sources 
becomes an additional advantage at the 
higher working positions, should enter 
the planning of all aircraft-plant 
lighting installations because of the 
possibility that transports or other 
larger types of planes may later be 
produced n such areas. 
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Photo courtesy Austin Companv 


production effort is found in the 
opening section of the booklet 
“Plant Efficiency” recently issued 
by the War Production Board. The 
publication points out that “good 
lighting sharpens the worker’s 
most important faculty—sight” and 
that “it is an effective means of 
increasing shop efficiency and 
maintaining production at a high 
level.” The many benefits to the 
industrial operator of an adequate 
and well-designed lighting system 
are also enumerated and explained, 
as is the importance of lighting 
quality. 

Since a discussion of common 
lighting faults or “bottlenecks” and 
their solution is presented else- 
where in the issue, it is the purpose 
of this article to review various 
installations in  war-production 
plants and describe the methods 
employed as an aid to solving simi- 
lar illumination problems. In ad- 
dition, the caption material also 
points out features of certain types 
of lighting systems which make 
them particularly appropriate for 
specific classes of war-production 
operations. 


Fluorescent lamps have many applica- 
tions for supplementary lighting. This 


illustration shows the arrangement of 
40-watt industrial units over the in- 
spection table of an Eastern carpet- 
mill plant. Over 100 footcandles of 
comfortable illumination are provided. 
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(Below) A general view in the as- 
sembly area of a huge bomber plant 
designed and constructed for the pro- 
duction of large four-engine bombers. 

The lighting system consists of 
thousands of two-lamp fluorescent 
units (200-watts over-all per unit) 
mounted in twin rows from. steel 
beams on 25-foot centers and located 
40 feet above the floor. The nominal 
spacing within each row of reflectors 
is 8 feet 4 inches along the truss and 
the nominal spacing lengthwise of the 
building is 12 feet 6 inches since two 
rows of units are used per beam. A 
recent check of the illumination level 
in the clear assembly area showed the 
average footcandle value to be 36.4 
after the lamps had burned over 1500 
hours on the average. The average 
vertical illumination based on meas- 
urements in each of the four cardinal 
directions was 20.5 footcandles under 
similar conditions, or over half the 
average horizontal level. 

The illumination level is extremely 
uniform both in horizontal and verti- 
cal planes throughout the width of 
the assembly area and also in the 
lengthwise direction. This is particu- 
larly important where work positions 
vary to the extent found in the as- 
sembly of large aircraft. 

There are several reasons why flu- 
orescent lighting is particularly suited 
to aircraft assembly. In the first place, 
such systems provide excellent vertical 
illumination for the many visual tasks 
found at those angles. Too, employees 
frequently look upward and thus have 
much of the lighting system directly 
in their field of view, so low-bright- 
ness sources minimize direct glare and 
after-images. Most airplanes also pre- 
sent large specular surfzces before fi- 


Photo courtesy Austin Company 
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nal painting (primer coats are fre- 
quently of glossy lacquer) and low- 
brightness sources are desirable to 
minimize reflected glare. Finally, the 
large area of the lighting units not 
only provides excellent visibility for 
machining operations but helps re- 
duce shadows under wings, around en- 
gine assemblies and at similar work 
locations. 


(Above) One of the low-bay machin- 
ing areas in one of the large aircraft 
plants. Continuous rows of RLM flu- 
orescent reflectors on 13%%-foot cen- 
ters produce 30 footcandles and ex- 
cellent visib The victory “VY” 
formed by the lighting system and 
the sign “Time Is Short” are symbolic 
of the war production effort to which 
this plant is dedicated. 
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Above, this view of a bronze and aluminum foundry in the 
East Central region, busy on a 24-hour-a-day schedule 
molding the weapons of war, illustrates lighting conditions 
wholly inadequate for nighttime operations. The installa- 
tion consisted of old-style conical-shaped porcelain-enam- 
elled reflectors on approximately 40 by 70-foot centers 
equipped with 750-watt filament lamps. The mounting 
height was from 45 to 60 feet above the floor and the 
illumination level in service was less than 2 footcandles. 
Localized lighting in the form of bare 200-watt clear-bulb 
lamps on drop cords was provided at locations involving 
critical seeing, but these lamps were directly in the field of 
view in many cases and produced severe direct glare. 
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Below, the new lighting installation at this same foundry 
was installed without interrupting essential production and 
consists of 3000-watt Mazda H (mercury) lamp units in 
porcelain-enamel steel reflectors located on nominal 35 by 
40-foot centers. The illumination in service will be around 
35 footeandles average at the working level. This light 
source (see article “Modern Lighting for Industry” in 
March, 1942, issue of Electrical South) was selected be- 
cause it makes the higher illumination levels possible at 
the lowest over-all cost and with a minimum number of 
reflectors. Each reflector is equipped with a disconnecting 
hangar so that the unit can be lowered to the floor for 
cleaning and relamping. 


















Right, this view shows the flu- 
orescent lighting installation 
in a rayon and silk weave 
room of an Eastern textile 
mill. Fluorescent lighting was 
chosen because the large area 
and low brightness of the 
sources tend to reduce specu- 
lar reflection from the 
threads to a minimum. The 
system consists of 150 porce- 
lain-enameled reflectors each 
equipped with two 100-watt 
white Mazda F lamps and 
mounted 10 feet above the 
floor on nominal 9 ft. by 10 
ft. spacings. The average 
general illumination is 50 
footeandles on the looms. 





Left, industrial fluorescent 
reflectors using two 40-watt 
lamps each produce good il- 
lumination in this worsted 
mill. The units are mounted 
6 feet 10 inches above the 
floor and are on 6 ft. by 7 ft. 
centers. Initial illumination 
measurements showed 50 
footcandles on the tables and 
35 footeandles on the floor. 
Daylight lamps are employed. 








Left, an example of the way 
industrial fluorescent reflec- 
tors can be installed at in- 
dividual outlets (rather than 
continuous rows) is found in 
this toolroom of a West Coast 
plant. Three-lamp reflectors 
are located on 8 ft. by 10 ft. 
centers and mounted 8 feet 
high. The initial illumina- 
tion level (after 100 hours) 
was 55 footcandles which 
should settle to around 40 
footecandles in service. 
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Above, in this high-bay industrial 
area, 400-watt H-1 Mazda H lamps in F 
suitable reflectors are located on 10 = * ; 
ft. by 15 ft. spacings and mounted 38 ; ; By 
feet above the floor. The average il- 
lumination level is 30-40 footcandles 
in service. Note that alternate reflec- 
tors have been omitted in the center 
row which is over the main aisle. 


3 
a 
Te 
| 
Right, this straight mercury installa- nan ae mY 
tion in an East Central tool works —_ ' a . 
provides around 60 footcandles of aati . 3 


average illumination in service for the 
critical visual tasks performed. A total 
of 220 H-1 lamps light the 22,000 
square foot area. The mounting 


height is 32 feet. 
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Above, a variety of reflecting equip- 
ment is available for the H-1 lamp. 
In this Middle-western pump company 
plant, such lamps are used in Glassteel 
Diffusers on a 13 ft. by 15 ft. spacing. 
The mounting height is 14 feet and 
the average illumination in service 30 
footcandles. 


Left, this machine and erection shop 
is lighted to over 50 footcandles with 
400-watt H-1 Mazda H lamps in high- 
bay reflectors located on 9 ft. by 9 ft. 
centers in the section shown at the 
front of the photograph and on 10 ft. 
centers in the rear portion. These 
lamps are receiving much factory- 
lighting consideration today because 
of their high over-all efficiency (over 
35 lumens per watt), their life rating 
of 3000 hours, and their excellent 
lumen maintenance characteristics. 





At left, a large East Central plant as 
it appeared before World War I. Shal- 
low-dome reflectors with 100- to 200- 
watt lamps, spaced on outlets varying 
from 15 to 20 feet apart, produced 
Ss around 3 footcandles in service. 
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Below, the same plant showing the 
remodeled lighting installed in 1922. 
Outlets were located on 10 ft. by 10 
ft. and 10 ft. by 12 ft. centers: the 
former using 200-watt lamps_ in 
Glassteel diffusers and providing 13 
footcandles in service; the latter using 
300-watt lamps in similar equipment 
and producing 18 footcandles in 
service. 


Below, the lighting in this same factory 
area was again remodeled early in 
1942. Although the same outlets lo- 
cated in 1922 are employed, the il- 
lumination level was practically dou- 
bled by using two-lamp fluorescent 
units (200 watts over-all) with 35 
footecandles in service resulting where 
the outlets are on 10 ft. by 10 ft. 
centers and around 30 footcandles 
where the spacing is 10 ft. by 12 ft. 
These three illustrations show in- 
creases in illumination throughout the 
years which have approximately fol- 
lowed the logarithmic scale of foot- 
candle effectiveness in order to meet 
the more severe seeing requirements. 
This logarithmic principle is the re- 
sult of many researches in the Science 
of Seeing and it now forms a quan- 
titative skeleton for recommended 
footcandle tables. 
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Above, this former lighting installa- 
tion in an Eastern textile mill shows 
the inadequacy of the illumination 
and the harmful direct glare pro- 
duced by the bare lamps employed. 


Below, the present lighting installa- 
tion in the same textile plant. Sev- 
enty Glassteel combination reflectors 
using one 400-watt Mazda H and 
three 150-watt incandescent lamps in 
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each reflector provide 30 footcandles 

in service. The spacing is 12 ft. 

by 16 ft. and the mounting height 

is 11 ft. The total wattage per out- 
let is 880. 




















Left, this photograph shows 
the first continuous-row in- 
stallation using the 100-watt 
Mazda F lamp. The rows of 
RLM units are 13 feet 4 
inches apart and are mounted 
15% feet above the floor. 
The average general illumina- 
tion is 50-60 footcandles. 





Right, the war demand for 
experienced man power has 
necessitated the training of 
millions of people to operate 
the machines in new and en- 
larged factories. This photo- 
graph shows such a machine 
shop training area in an East 
Central high school. The two- 
lamp open-end industrial flu- 
orescent reflectors provide 30 
footcandles of comfortable 
seeing illumination. 





Left, employees in this East- 
ern munitions plant have 25 
footcandles in service from 
2-lamp 40-watt fluorescent 
units on 81% ft. by 9 ft. cen- 
ters. The units are mounted 


10 feet high. 
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Right, an alternate staggered 
system of H-1 and 750-watt 
filament lamps on 15 ft. by 
20 ft. centers produced 30 
footcandles in this large fac- 
tory area. The mounting 
height is 36 feet. 


Right, another alternate mer- 
cury system using thirty 400- 
watt H-1 units and ninety 
200-watt filament units on 20 
ft. by 20 ft. centers. The 
average illumination level is 
22 footeandles in_ service. 
The plant is engaged in the 
manufacture of textile ma- 
chinery. 
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Left, a good localized-gen- 
eral lighting system is pro- 
vided in this Michigan foun- 
dry by 40 Benjamin Skylight 
units mounted 50 inches over 
the conveyor and 18 inches 
apart. Around 55 footcandles 
of horizontal illumination re- 
sults on the conveyor. Each 
anit employs a 200-watt 
lamp. The vertical illumina- 
tion is also excellent, being 
a minimum of 30 footcandles 
in the direction of the con- 
veyor travel. 




























































This machine shop area in an 
aircraft factory is illuminat- 
ed to 50 footeandles by an 
alternate system of H-1 Mazda 
H (mercury) and 500-watt 
filament lamps on _ 16-foot 
centers. Note that the fila- 
ment and mercury units are 
near each other at the same 
outlet. 


Even indirect lighting has its 
appropriate applications in 
industry. This installation of 
500-watt lamps in totally in- 
direct units on 10 ft. by 10 


ft. centers provides 40 foot- 
candles of comfortable illu- 
mination for the inspection 
of rotogravure printing rolls. 
The ceiling height is 12 feet. 


A good filament-lighting in- 
stallation in a textile plant 
is shown in this photograph. 
Glassteel diffusers with 750- 
watt lamps are located on 10 
ft. by 12 ft. centers 12 feet 
above the floor. The _ illu- 
mination level is 35 to 40 
footcandles in service. 

















Above, the former lighting system at 
a textile mill in the Southeast. The 
system consisted of 200-watt filament 
lamps in RLM dome reflectors mount- 
ed 11 feet high and on 16-foot centers 
over the weave aisle, or one lamp for 
each four looms. Since the weave 


aisles are 12 feet apart, the actual 
spacing was 12 ft. by 16 ft. and a 
relatively low level of illumination re- 


sulted. In addition, the use of small 
direct-lighting units produced harsh 
shadows of the operators and power 
beltings, aggravating the already dif- 


ficult seeing tasks of checking cloth, 
finding broken threads, threading 
needles, loom fixing, etc. 


Below, the new fluorescent lighting 
system at this same textile mill. Forty 
footeandles of comfortable illumina- 
tion is provided on the woven cloth 
and essential parts of the loom by 500 
single-lamp fluorescent units (100 
watts over-all) mounted 8 feet high 
and on 8-foot centers over the weave 
aisle. Each reflector lights a pair of 
looms, the actual spacing being 8 ft. 


by 12 ft. The reflectors were mount- 
ed only 8 feet high not only for light- 
ing considerations but also to be lower 
than the humidifier level, thus avoid- 
ing a spray of vapor on the lamps and 
reflecting surfaces. Even in the beam 
aisles, the illumination level is 20 to 
25 footcandles which provides good 
seeing illumination for the tasks per- 
formed from that side of the loom. 
The large-area sources also minimize 
annoying shadows, and the soft sha- 
dows which do result are almost iden- 
tical on all looms. 















Smashing the Bottlenecks! 


Material shortages will make it impractical to modernize 





lighting in all war production plants but lighting bottle- 
necks can be eliminated through these simple expedients. 


T IS COMMON knowledge that 

improved lighcing conditions re- 
sult in the increased production of 
a better quality product. And there 
is no question but that the lighting 
in the vast majority of plants en- 
gaged in war production in the 
country could stand considerable 
improvement. At the same time, 
material is not available for 
enough reflectors to improve the 
lighting by increasing the general 
illumination in every plant where 
improvement is needed. And even 
if the materials were available, 
there is not a sufficiently large 
group of trained lighting engineers 
or counsellors to make the lighting 
layouts. Therefore, the efforts of 
this group must be confined to 
those _ processes, departments, 
plants, and industries which are 
production bottlenecks. 

In order to smash bottlenecks it 
is not always more light that is 
needed, but more knowledge— 
knowledge which lighting men 
have. It is, therefore, their war- 
time job to smash as many bottle- 
necks as hours in the day will per- 
mit. It has been estimated that 
if lighting could be improved 
throughout the nation, 600,000,000 
man-hours a year would be added 
to the Victory effort. While, as has 
been indicated, it appears impos- 
sible to do the whole job at once, 
lets start with the bottlenecks and 
do our best, to put it mildly. 


Common Dirt 


Without a doubt, the narrowest 
bottleneck is the one which keeps 
light, for which management pays, 
from reaching the working sur- 
faces. In many cases as little as 
one-half of the light which is paid 
for can be measured at the work 
plane (Fig. 1). This bottleneck is 
as old as lighting, and the amount 





*Mr. Darley is in General Electric Company’s 
Nela Park Engineering Department, Cleveland, 
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of attention usually paid to it is in 
inverse proportion to its age. That 
is, this very old problem of 
“Common Dirt” receives very little 
attention in the average factory. 
It has been conservatively esti- 
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mated that if all of the lighting in 
the country were properly main- 
tained (Figs. 2 and 3), the average 
illumintion in service would be 
doubled. Reflectors, lamps, and 


‘ wall and ceiling reflecting surfaces 








One-Trip-Up-The-Lodder Maintenance 


Fig. 3 


are dirty; socket voltages are low 
for the nominal rating of the lamps 
used or too-high voltage lamps are 
used for the standard voltages; 
blackened lamps are continued in 
service far beyond their normal 
glife, and burned-out lamps are not 
replaced promptly. These are some 
of the characteristics of poor main- 
tenance which contribute to the 
tremendous waste of light. 

The objection to maintenance, of 
course, is that it costs money, and 
this is true. But it should be re- 
membered that lighting costs money 
in terms of lamps and power as 
well, and when an_ inexpensive 
maintenance operation will produce 
30% or more light for the same 
lamp and power costs, which are 
relatively much higher than the 
maintenance cost, it is good busi- 
ness to spend a little money on 
maintenance (Fig. 4). 







RELATIVE COST OF LIGHT 


Fig. 4 


In one textile mill, for instance, 
a regular cleaning program results 
in the average illumination therein 
being maintained between 50 and 
55 footeandles while a haphazard 
maintenance program similar to 
that found in most factories would 
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result in an average illumination of 
between 35 and 40 footcandles. In 
this case the plant management can 
afford to pay about one-third as 
much for the maintenance operation 
as is paid for the combined lamp 
and power cost since the mainte- 
nancce operation is producing an 
average of about 1/3 more light 
than would be obtained without it. 

As a matter of fact, the cost of 
maintenance is not this great. The 
difference is an “actual saving” in 
operating cost since the plant stan- 
dards call for 50 footcandles plus 
and if the results were not obtained 
by maintenance the lighting instal- 
lation would have to be increased 
approximately one-third in order to 
achieve the desired result. 

Poor maintenance is a lighting 
bottleneck which can be smashed by 
anyone equipped with a volt-meter, 
soap and water, and a light meter— 
the volt-meter to check the socket 
voltages under normal operating 
load conditions with a lamp oper- 
ating in the socket being checked, 
the soap and water to clean lamps 
and reflectors, and the light meter 
to demonstrate to the plant manage- 
ment the difference between condi- 
tions as found and the results after 
the voltage is either corrected or 
the proper voltage lamp is installed 
and/or the lighting equipment 
cleaned. 


Direct Glare 


Probably the worst lighting-pro- 
duction bottleneck is the constric- 
tion of the pupils of the worker’s 
eyes as a result of glare. While we 
cannot see without brightness, 
when brightnesses are too high they 
are not only uncomfortable but may 
actually reduce one’s ability to see 
fine detail. Glare is often popularly 
called negative light because “the 
more you have the less you see.” 
The sensation of glare is influenced 
by numerous factors, some of which 
are given below. 





NOT SO GOOD 


Fig. 5 


The ratio of footcandles on the 
work to footcandles at the eye is 
probably one of the most influential 
factors. There should always be 
more light on the work than at the 
eyes if possible. The more desira- 
ble ratios of footcandles at the 


eye (as it views the work) to foot- 
candles on the work are of the 
order of 1 to5. For instance, with 
the sun behind an observer out- 
doors (Fig. 5), the ratio of the 
footcandles on the plane of the eyes 
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to the footcandles on the object is 
generally of the order of 1 to 5 and 
becomes even smaller as the eyes 
are directed more and more below 
the horizontal. 

The position of the glare source 
in the field of view is tremendously 
important. For instance (Figs. 6 
and 7) with a bare filament lamp 
within 5° of the line of vision, the 


10 Minutes 8 Hours 


Fig. 8 


light on the object to be seen may 
be only 16% effective. Even when 
the glare source is 40° from the 
line of vision, the light on the work 
may be only 60% effective. Values 
of this order have been determined 
by actual measurements of visibil- 
ity. As a matter of fact, however, 
discomfort begins to be noticeable, 
as a rule, long before actual reduc- 
tions in visibility take place. 

The brightness of the glare 
source also influences the sensation 
of glare. Naturally, if a source 
fixed in position is made brighter, 
it will become more glaring. The 
fact that glare varies directly with 
size means that the further away 
or higher up glare source of fixed 
brightness and size is placed, the 
less glaring it is. 

Whether or not a condition is 
glaring also depends upon the time 
which the observer is subjected to 
the offending brightness (Fig. 8). 
Brightnesses which might be tol- 
ereable in a factory, for example, 
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where the worker is not “tied down” 
to one position by a desk and chair, 
might be quite glaring in an office 
where the worker spends most of 
the day facing in one direction with 
his visual field limited. 

Suggested remedies for some of 
the common causes of direct glare 
are given below. 

Properly designed _ reflectors 
should be used. The standardized 
shielding angles for distributing 
types of industrial equipments for 
Mazda C lamps is 17%° (to 
lamp filament), for Mazda F 
lamps 13° (to edge of lamp). Clear 
Mazda C lamps in open reflectors 
should only be used at mounting 
heights of 20 feet or more, or out 
of the normal line of vision. At 
lower mounting heights, these 
brightenesses can be reduced with 
diffusing materials or equip- 
ments such as bowl-enameled lamps, 
the opal globe on the glassteel dif- 
fuser, and diffusing rings. 

The glare effect can also be re- 
duced by increasing the brightness 
of the room without increasing the 
brightness of the source, i. e., by 
increasing footcandles. This me- 
thod is particularly applicable to 
lighting with Mazda F lamps (Fig. 
9) since the brightness of the source 
is not increased when footcandles 
are increased, as is usually the case 
when Mazda C lamps are used. 
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The glare effect can also be re- 
duced by extending the area of the 
light source and reducing its 
brightness. Thus a condition which 
is glaring with Mazda C lamp 
equipment might be made quite 
satisfactory at the same footcandle 
level with Mazda F lamp equipment 
(Fig. 10). 
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Natural lighting can also cause 
glare. Shades or venetian blinds 
should be used to control bright- 
nesses seen or coming through 
windows. Painting areas adjacent 
to windows with light finishes will 
help some (Fig. 11). 

In many cases difficulty is ex- 
perienced with glare from windows 
because work benches are placed 
along the wall or machines are lo- 
cated so that the operator must 
face the windows. The best and 
possibly simplest answer is to so 
change the operation that the work- 
man does not have to face the win- 
dow (Fig. 12). 

All too often local lighting units 
are so shallow that they allow the 
lamp to shine in the eyes of the op- 
erator using them and even more 
often in the eyes of operators at 
other machines. Well-designed 
louvered supplementary lighting 
units for filament lamps are avail- 
able (Fig. 13). An excellent prac- 
tice is to locate these units on ad- 
justable arms at the ceiling and aim 
them at the work area (Fig. 14). 
They are up where they are not 
glaring and are not constantly 
handled by hands which generally 
are dirty. 

From this discussion of direct 
glare, it is obvious that low bright- 
nesses in the direct-glare zone are 
highly desirable. The suggested 
limitations are: (1) minimum 
ratio of footcandles at eye to foot- 
candles on work, 1 to 10; (2) max- 
imum range of brightnesses in field 
of view, 10 to 1. 


Need for Vertical Illumination 


In most machine shops the need 
for vertical illumination at the 
work point has made it impracti- 
cable to have as low a ratio of foot- 
candles at the eye to footcandles 
on the work as can be achieved 
with ease today. Therefore, the 
importance of having the bright- 
ness of the light source as low as 
possible, by increasing its size or 
area, becomes paramount if glare 
is to be kept within reasonable 
limits. 

One solution for some plants may 
be to have high levels of general 
lighting without a high vertical 
component and to supply the verti- 
cal illumination required from well- 
shielded supplementary lighting 
units (Fig. 15). Another way 
would be to face all of the workmen 
in one direction with a lighting 
system designed (by tilting the re- 
flectors, for instance) so that the 
predominant direction of the illu- 
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mination is in the direction faced 
by the operators with little light 
toward their eyes (Fig. 16). 

A high brightness contrast be- 
tween a light source and its back- 
ground creates or intensifies the 
direct glare effect. For instance, 
poorly adjusted automobile head- 
lights may hardly be noticed when 
turned on in the daytime, but be- 
come quite glaring at night (Fig. 
17). 

In the factory, the use of sup- 
plementary lighting may create a 
glare effect if there is not enough 
general lighting in the room. This 
is because the contrast between the 
brightness of the work and that of 
the surroundings is tod high (Fig. 
18). The same glare effect is 
created when the operator works on 
light or bright materials and the 
immediate background is quite 
dark. Good general lighting and 
light machines and work places 
provide the answer. In the office, 
light desk tops are recommended 
instead of the dark ones commonly 
found. 

While for greatest seeing ease, 
the brightness of the surroundings 
and that of the object viewed 
should be the same, there is some 
advantage in having the work 
somewhat brighter than its imme- 
diate surroundings in order that 
it will make an appeal for the volun- 
tary attention of the worker. This 
differential, however, should not 
exceed 5 to 1, and a half of this 
value is probably more nearly the 
correct one (Fig. 19). If possible, 
as ‘previously mentioned, the 
brightness ratio for adjacent areas 
in the visual field should not ex- 
ceed 10 to 1. 

Contrast can, of course, be 
achieved by means of paint. Thus 
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color contrast becomes one of the 
tools of the lighting man and his 
complete recommendations for see- 
ing will cover the color of the va- 
rious machine surfaces. Semi-glass, 
oil-resistant, washable machinery 
paints are available in light colors 
and can be applied to advantage to 
the entire machine with the excep- 
tion of some of the working parts. 
One very practical scheme is to 
paint the machine a medium gray 
with light buff around the working 
area (Fig. 20). 

The combination of brightness 
and color contrasts has several ad- 
vantages: (1) soft contrasts are 
easier on the eyes than abrupt 
changes in brightness; (2) making 
the tool area slightly lighter does 
tend to concentrate the attention 
on the work; (3) a favorable con- 
trast can be used to highlight 
danger; (4) the controlled color 
contrasts give a three-dimensional 
effect which causes the work in 
machines so treated to stand out 
in stereoscopic clearness that can- 
not be achieved with brightness 
contrast alone. 

The basic requirement for satis- 
factory brightness conditions in the 
factory is a good layout for general 
lighting. 


Reflected Glare 


Reflected glare can be more ob- 
jectionable and harmful than di- 
rect glare since it may come di- 
rectly from the object the workman 
is trying to see, and because it is 
generally from a direction below 
the horizontal, a zone in which the 
eye has no natural protection. Fur- 
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to it for long periods of time. 

Reflected glare is caused by the 
reflection of light sources in, spe 
cular, spread and glossy surfaces. 
Examples of surfaces which cause 
reflected glare are “bright work” 
on machines and glass tops on 
desks. Quite often such surfaces 
can be given a non-specular finish 
or entirely eliminated. The inten- 
sity of the reflected glare is also a 
function of the brightness of the 
source; therefore, the brightness of 
light sources, as seen from the 
work (Fig. 21), should be as low 
as practicable. 

For work on material which 
gives a “spread” reflection, as in a 
machine shop, brightnesses as high 
as 25,000 footlamberts (50 or 10 
candles per square inch) toward the 
work may not cause obvious reflect- 
ed glare where the illumination is 
50 footcandles or more. For work 
on highly polished sheet metal, the 
brightness in the work’s-eye view 
should not exceed a value in the 
neighborhood of. 500 footlamberts. 
In offices and drafting rooms, 
brightness as “seen by the work” 
of 2000-2500 footlamberts may be 
satisfactory when the illumination 
is at least 50 footcandles. 

Specular reflection of a locai na- 
ture may be prevented by locating 
the light source in such a position 
with respect to the work that the 
specularly reflected brightness will 
be away from rather than toward 
the eyes (Fig. 22). 


Shadow Problems 


Annoying shadows may be the 
result of the position of the main 
light source with respect to an ob- 
ject or person, or the natural result 
of the use of small light sources. 
Particularly with filament lighting 
we find that shadows are harsh and 
often fall across the tool point (Fig. 
23). This problem can often be 
solved simply by relocating the 
overhead lighting units (Fig. 24) 
or by the addition of supplemen- 
tary lighting at the tool point. In 
some cases, however, it may be nec- 
essary to replace concentrated light 
sources with large-area sources to 
do the kind of a job which must 
be done. (Fig 25.) 

The use of the fluorescent lamp 
has introduced a new type of 
shadow problem, in the drafting 
room particularly. When a line 
light source and a straight edge 
are parallel, the shadow of the 
straight edge is quite sharp. Such 
a shadow makes it difficult to bring 


thermore, the eye is often subjected the straight edge up to faint lines 
since when the faint line coincides 
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with the sharp edge of the shadow, 
the line has a tendency to disappear. 
The solution to this problem in the 
drafting room, for instance, is to 
turn boards or lighting units so 
that straight edges are parallel to 
the light sources for but a small 
part of the work (Fig. 26). The 
exact angle of rotation is not es- 
tablished; however, 45° is often 
suggested for structural and aes- 
thetic reasons. While this angle 
will result in shadows on the board 
from triangles, etc., at one of the 
45° angles, this ordinarily repre- 
sents but a small fraction of the 
draftsman’s work. 


Special Problems 


There are any number of seeing 
problems which require high foot- 
candle values or special treatment 
which are neither easily nor eco- 
nomically provided by a standard 
general lighting method alone. Such 
production bottlenecks can only be 
solved by special lighting on the 
production line. In general, such 
specialized lighting will merely sup- 
plement the general lighting which 
furnishes working footcandles over 
large areas, helps to relieve harsh, 
annoying brightness contrasts and 
provides conditions of safety by 
means of quick and easy seeing. 





Fig. 29-a. (Top). Appearance of 
steel rule under a typical general 
system of industrial reflectors. Fig. 
29-b. (Bottom). Appearance of 
steel rule under a scurce of large 
area and low brightness. 


There are two types of supple- 
mentary lighting equipment which 
will take care of most special re- 
quirements: (1) small, relatively 
concentrating units which are in- 
tended to augment the general 
lighting over restricted areas and 
to provide directional lighting, and 
(2) large-area, low-brightness dif- 
fuse light sources which may serve 
either as the general lighting sys- 
tem for small areas, or as supple- 
mentary sources for “plus” light- 
ing. Examples of these two types 
are shown in Fig. 27. 

Diffuse lighting makes all the 
difference between sure and easy 
seeing and doubtful seeing when it 
is necessary for the workmen to 
read the figures on polished micro- 
meter calipers, scales, feed-indi- 
cating dials, etc., as is shown in 
Figs. 28 and 29. Thus large-area 
low-brightness sources are desir- 
able for the majority of machine 
tool operations to improve the vis- 
ibility of these items. At the same 
time, tungsten-filament lamps in 
concentrating reflectors are often 
necessary to provide a directional 
component for such work as boring 











Fig. 30 


operations. While there are suit- 
able units to do this job which can 
be located on the machine, direc- 
tional units are available which can 
be located out of the way of the 
workmen and away from careless 
handling by being mounted at the 
ceiling, on sidewalls or columns, or 
suspended 4 to 5 feet away from 
the work on conduit (Fig. 30; also 
see Fig. 14). 

While a large-area unit above the 
machine (Fig. 30), usually does a 
good job on most of the dials, there 
are some dials which are not so 
located or tipped as to reflect the 
light source to the workers’ eyes. 
In such cases improved visibility 
can usually be obtained by install- 
ing a small light-colored reflecting 
surface adjacent to the scale and 
at a 45-degree angle with the hori- 
zontal (Fig. 31). The reflection 
of this white background in the 
surface of the scale makes it easy 
to see the numerals and divisions. 
A matte surface of high reflec- 
tivity, which is durable and easily 
maintained, is most satisfactory. 

The use of continuous-row fluor- 
escent general lighting in the fac- 
tory, installed at right angles to 
the axis of the dials, can be as 





Fig. 27. (Left). Fig. 28-a. (Right top) Appearance 
of micrometer caliper when viewed under a typical 


general system of industrial reflectors. Fig. 28-b. brightness. 
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(Right bottom). Appearance of micrometer caliper 
when lighted by a source of large area and low 
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effective for dial lighting as sup- 
plementary large-area units (Fig. 
SS). 


Bench Work 


Bench work and assembly opera- 
tions require a high level of good- 
quality illumination which, in gen- 
eral, can best be supplied by large- 
area equipment (Fig. 33). These, 
of ‘course, include industrial re- 
flectors for Mazda F lamps. Each 
job requires analysis to meet speci- 
fic requirements. In some _ in- 
stances dual facilities must be pro- 
vided: (1) diffuse lighting for 
certain defects, (2) directional 
lighting producing “glint” or cast- 
ing shadows which may be essen- 
tial to reveal others. 


Hangars and Garages 


Portable repair standards equip- 
ped with special lighting can be 
used to good advantage in airplane 
hangars and garages. The unit 
shown in Fig. 34 consists of 5 angle 
reflectors mounted on a portable 
rack with outlets for electrical 
tools. Two-hundred watt Mazda 
C lamps are recommended. The 
usual extension cord equipped with 
a 50 or 100-watt Rough Service 
Mazda lamp in-a suitable guard is 
provided for internal inspection. 
Extension units utilizing the small 
Mazda F lamps are also available. 


Vertical Surfaces 


Angle reflectors can also be used 
to supplement the general overhead 
lighting and to build up the lighting 
on vertical surfaces along assembly 
lines. Special care is necessary in 
locating and shielding the units to 
avoid their becoming glare sources 
to workers who face toward the 
units. For fairly uniform lighting 
along a vertical surface, the spac- 
ing between units should not exceed 
1-1/2 times their distance out from 
the lighted surface. Continuous 
rows of suitable reflectors housing 
Mazda F lamps provide an excellent 
solution to this problem (Fig. 35). 


Dangerous Atmospheres 


In moisture-laden atmospheres, 
such as steam processing, engine 
rooms, shower baths, also where 
gases and vapors are present from 
such processes as_ oil-spraying, 
paint and varnish making, and 
spray lacquer painting, vapor-proof, 
explosion-proof and _ dust-tight 
equipments are recommended. Man- 
datory requirements are covered in 
the National Electrical Code. Fig. 
36 shows the application of vapor- 
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proof equipment in a spray paint 
booth. | 

Quite often the exercise of a bit 
more than ordinary ingenuity is 
required to smash lighting bottle- 
necks at hard-to-get-at spots. Figs. 
37 to 41 (inclusive) show some of 
the production bottlenecks which 
have been eased in this way. In all 
such cases the lighting man should 
first find out what the worker is 
looking at or for (which often is 
not what the worker thinks it is), 
then try to get light on the job 
without disturbing the process. 
However, the lighting man should 
not hesitate to recommend changes 
in processes if better seeing results 
will result thereby. 


Tough Inspection Problems 


Difficult inspection problems can 
often result in a bottleneck in the 
achievement of the highest quality 
product reaching the consumer. 
Unquestionably considerable cus- 
tomer good will is won when it is 
not necessary for him to return 
parts rejected because of flaws 
which should have been caught by 
the manufacturer’s inspectors. Na- 
turally this also saves time. 


Color Problems 


Many inspection problems require 
color discrimination, and for these 
it is frequently desirable to pro- 
vide a color quality of light re- 
sembling daylight. For this serv- 
ice, the new daylight Mazda F 
(fluorescent) lamp is an excellent 
source. This lamp has a color tem- 
perature of approximately 6500° K., 
which is the standard for white 
light established by the National 
Bureau of Standards. 

Color discrimination and color 
matching can also be accomplished 
by filters which, when used with 
Mazda C (filament) lamps, produce 
light of any desired color quality. 

Color matching of lacquers, 
baked enamels, and similar mate- 
rials with glossy surfaces can be 
readily accomplished by means of 
the booth shown in Fig. 42. The 
samples to be checked are support- 
ed on runners so that only the dark- 
ened area of the booth can be seen 
specularly reflected in the samples. 
Since the brightness of this area 
is extremely low, the specular re- 
flection which overlays the true 
color of the sample is reduced to a 
minimum. The inspector stands 
fairly close to the inclined shield 
which cuts off any direct view of 
the light source itself. 

While there are many glossy sur- 











lar of a lathe lighted by a source 
of large area and low brightness. 
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Fig. 32. Cross-feed micrometer col- 
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Fig. 37. Some production bottle- 
necks can frequently be solved by 
a little ingenuity with special light- 
ing tools. Inspection of shell in- 
teriors or tank linings can frequent- 
ly be aided by the use of special 
lamps on extension rods. The 25- 
or 40-watt T-10 Mazda lamp mount- 
ed on a rod is very useful to aid in 
seeing the interior finish of large 


shells. 





color, (and so require considerable 
care in the design of the inspection 
unit), for the majority of such jobs 
specular reflections are not a prob- 
lem and the color-matching units 
may simply be mounted over the 
work area (Fig. 43). Such appli- 
cations are for tobacco-grading, in 
dye houses, textile plants, etc. 


Polished and Transmitting Materials 


Large-area low-brightness light 
sources are prescribed for work 
with both polished and transmit- 
ting materials. When working with 
and inspecting polished materials, 
such as chrome and tin plate, alum- 
inum sheet and plated or highly 
polished parts, the work is best 
seen by the use of the large-area 
uniform-brightness light source so 
located that its reflections can be 
seen in the work (Fig. 44). This 
means that the reflected image of 
the light source must be large 
enough to cover the area being in- 
spected and that its brightness 
must be uniform and low so that 
the inspector can comfortably, and 
without glare, look into the bright 
area for flaws and color differ- 
ences. 

Where the flaws to be found are 
surface imperfections, waves, 
dents, dings—occurring in highly- 
polished surfaces, or refractive er- 
rors in clear transmitting mate- 
rials, the source should have black 
bands or concentric circles placed 
on its surface. The images of the 
black bands or circles are seen in 
the polished surface or transmitted 
through the glass. As the head or 
the material is moved, distortions 
in these black bands or circles in- 
dicate flaws (Figs. 45 and 46). 
Scratch marks and flaws in the 
grinding and polishing of the metal 
preparatory to plating show up as 
small hair-line distortions or wavi- 


faces which need to be matched for 





Fig. 41. On repetitive operations 

on close-seeing tasks, the use of a 

fixed-in-place magnifier will some- 

times relieve eye-strain, increase 
speed and accuracy. 


ness in the edges of the reflected 
bands. 

Small fire cracks in glass jars, 
small bubbles in the glass, and pin- 
point bubbles caused by foreign ma- 
terial in carbonated beverages need 
bright directional light sources. All 
of these defects act as small mir- 
rors and sparkle as the object being 
inspected passes in front of the 
light sources. 

The use of polarized light per- 
mits the easy detection of internal 
strains in glass, mounted lenses, 
lamp bulbs, radio tubes, transpar- 
ent plastics, etc. The strained areas 
appear as color fringes when viewed 
by polarized light. 


Fabrics 


Large-area sources of uniformly 
low brightness are also valuable for 
the inspection of open-weave fab- 
rics. They are also useful for the 
location and removal of any defects 
in open-weave fabrics previous to 
the final finishing process. The 
fabric is drawn across the source 
(panel), and the defects are seen 
by silhouette. 


Matte-Finished Materials 


Quite often the use of general 
diffuse lighting for the inspection 
of non-specular or matte materials 
actually obscures defects. Surface 
flaws, irregularities in surface 





Fig. 38. Some seeing tasks require 
special adaption of lighting equip- 
ment. Inspecting internal parts of 
complicated assemblies can be 
helped by special brackets which 
place small lamps at the spot where 
they will do the most good. 
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Fig. 39. Low-brightness, large- 

area light targets help to inspect 

gun barrels, tubing, ete. Sighting 

lines on the lighted surface helps 

to locate defects and irregularities 

in polished tubes, by providing re- 
‘flection patterns. 


Fig. 40. Where extension cord 

lamps are required, the breakage 

factor may prove a decided bottle- 

neck. Special Rough Service 

Mazda lamps have been designed 
for this service 
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shape, pit marks, scratches, and 
cracks in such materials are most 
easily seen by lighting which 
strikes the surface obliquely, cast- 
ing a shadow and revealing the ir- 
regularities by shadow contrast. 

In this manner, wrinkles in some 
roofing materials are revealed by 
small shadows which result from 
small directional units. Directional 
light has also been found most use- 
ful for the inspection of sandpaper 
and Venetian blinds. 

Where work is done on parts so 
small that careful inspection can be 
made only by magnifying them 
(see Fig. 41), the work is greatly 
simplified by projecting the magni- 
fied image of the object onto a 
screen. 


Moving Parts 


Many times it is highly important 
to inspect and study moving parts 
while they are in motion. This can 
be done with stroboscopic lighting 
which can be used to “stop” or 
“slow up” the motions of constant- 
speed rotating and reciprocating 
machines. 

Many substances fluoresce or 
glow with characteristic colors 
when exposed to ultraviolet radia- 
tion. Falling between the wave- 
lengths of 2000 A. and 4000 A. are 
three important bands of ultraviolet 
that can be produced by commer- 
cially available equipment today. 
While fluorescent effects are ob- 
tained over the complete range, the 
band known popularly as “black 
light,” centering around 3650 A., 
probably has the most potential 
uses for inspecting materials. 
Under this radiation, for example, 
many oils, analine dyes, and or- 
ganic and inorganic substances 
fluoresce. Use is even being made 
of a fluorescent powder to disclose 
fine surface imperfections by 
wiping the surface with it, then 
exposing the surface to black light. 


dings in polished surfaces. Fig. 
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gaged. 





Fig. 45-a. (Top). Whorls or distortions in the re- 
flected black strip help to locate the small dents and 






Few of the lighting prob- 
lems described in these pages 
are new to trained lighting 
men but the glare, shadows, 
reflections and contrasts they 
cause are the bottlenecks wast- 
ing precious time in war pro- 
duction plants. Search out 
every lighting bottleneck in 
every war production plant 
and apply these simple rem- 
edies! 


Inspection need not be confined 
to surfaces since the X-ray makes 
it possible to detect foreign ob- 
jects or flaws in opaque materials. 
Examples are the detection of metal 
in rubber and the inspection of 
castings for flaws. Portable equip- 
ments for fluorscopic and plate in- 
spection are doing much to speed 
the adoption of this type of ex- 
amination. 

From the foregoing it is obvious 
that the lighting man needs to get 
into the habit of thinking in terms 
of smashing bottlenecks. As a 
matter of fact, industrial lighting 
is rapidly leaving behind the days 
when the answer was “10x10x10,” 
irrespective of what was going on 
below. Today it is a field in which 
imagination is required to do the 
job. Each problem is a_ thing 
which should be studied and the 
right solution recommended. By 
doing this for all customers, small 
as well as large, lighting men will 
not only be helping to increase pro- 
duction by breaking the bottlenecks, 
but can feel with pride and satis- 
faction that they are helping with 
a certain neck-breaking job in 
which we are all very busily en- 
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45-b. (Bottom). 





Irregularities in contour, such as may occur in any 
flat glossy surface, can be detected by the wavy 
appearance of the black strip reflected in it. 





















PLANNING FOR INDUSTRIAL 


Lighting Maintenance 


By W. H. Kahler* 


ATERIAL conservation is one 

of the duties of every man 

on the battle line of production. 

We must not waste any raw ma- 

terial or finished apparatus by 

‘neglect or carelessness. Therefore, 

it is essential to take care of all 

plant apparatus to minimize re- 

quirements for replacements and 
renewal parts. 

A lighting system will last many 
years if it is properly maintained. 
In the preceding article of this 
series, we discussed the import- 
ance of a regular maintenance 
schedule to obtain maximum il- 
lumination efficiency and this sub- 
ject is again covered in another 
article in this issue. The prin- 
cipal subject of this article deals 
with the various causes of me- 
chanical and electrical troubles 
that might occur with the lighting 
systems of war production plants. 


*This is the third of a series of articles by 
Mr. Kahler, of the Westinghouse Electric & 
Mfg. Co., Edgewater Park, Cleveland, Ohio. The 
first und second articles appeared in the July 
and August issues of Electrical South. 
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Like break-downs of any plant 
apparatus, most trouble with 
lighting equipment can be avoid- 
ed if proper steps for prevention 
are taken. By understanding the 
causes of possible trouble, it is 
usually easy for maintenance 
electricians and foremen to spot 
trouble sources before equipment 
fails and requires replacement. 


Filament Lamp Luminaires 


Most large size Mazda C fila- 
ment lamps have an average rated 
life of 750 or 1,000 hours. The 
rating is based upon the lamp op- 
erating at rated voltage and under 
controlled laboratory conditions. 
If short lamp life is encountered 
in-service, the cause may be: 


1. Voltage above rating 
2. Severe vibration 
3. Breakage by external causes 


As line voltage increases, ef- 
ficiency and lumen output in- 
crease, but life is considerably re- 


duced. (See Fig. 1.) If line volt- 
age is found to be too high, it 
should be reduced or lamps with 
a higher voltage rating should be 
used, 

Low voltage, of course, increas- 
es lamp life, but considerably re- 
duces lumen output. Where low 
voltage is found, the line voltage 
should be increased or lamps with 
lower voltage rating should be 
used. Remember, lamps are de- 
signed to operate at a certain 
rated voltage because at this point 
light is produced at the lowest cost 
with average power rates. 


Vibration is Detrimental 


Vibration is more detrimental to 
the life of filament lamps than it 
is to mercury or fluorescent lamps. 
Where lamp life is reduced by a 
vibrating condition, life may be 
prolonged by: 


1. Suspending luminaires from 
shock absorbing hangers that 
dampen out the vibrations. 

2. Using shock absorbing sock- 
ets. 
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Lamp failure due to bulb break- 
age in service is very infrequent 
unless some foreign object or sub- 
stance comes in contact with the 
bulb. If frequent breakages oc- 
cur, inspect the luminaire and its 
surroundings. One of the follow- 
ing causes may be the reason for 
failure: 







1. Lamp bulb touching a metal 
part of the luminaire, thus con- 
ducting heat away from the bulb 
rapidly at one point and creating 
a strain in the glass. 

2. Drops of moisture striking 
the bulb. All lamps should be 
protected from rain or indoor 
moisture by providing enclosed 
luminaires. 


Mercury Lamp Equipment 


The luminaires for mercury 
lamps are very similar to filament 
lamp units, but the mercury lamp, 
itself, has very different charac- 
teristics. This lamp is essential- 
ly an arc source and must be op- 
erated from a specially designed 
high reactance transformer which 
furnishes proper starting voltage 
and limits the operating current. 
This current limiting device, or 
ballast, is necessary because an 
arc lamp does not have the abil- 
ity to control its own current 
and, without the ballast, the cur- 
rent would quickly increase until 
the lamp burned up. 

Both single and two-lamp trans- 
formers are in use today. (See 
Figs. 2 and 3.) Very little trouble 
is encountered with these trans- 
formers when the following oper- 
ating rules are observed: 


1. Be sure that line is connect- 
ed to the transformer tap which 
is closest to the actual line volt- 
age measured when luminaires 
are operating. 

2. Be sure that the frequency 
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Fig. 3. Circuit diagram for a two-lamp mercury transformer. 


rating of the transformer agrees 
with the power supply frequency. 

3. Avoid locating transformers 
where the surrounding air temp- 
erature exceeds 105°F. (40° C.). 
Continued air temperatures over 
105° F. may reduce the useful 
life of the transformer by break- 


ing down the insulation. Where 
Fig. 1. Operating char- 430 
acteristics of filament 
lamps. (Right) 400 
Fig. 2. Circuit diagram 370 


for a single mercury 
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high ceiling temperatures exist, 
transformers should be located 
on the wall close to the floor 
where the air is cooler. 

4. Connect transformers to a 
line where momentary voltage 
dips do not exceed 10%. A volt- 
age drop of more than 10% be- 
low connected tap voltage may 
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cause some lamps to go out. Se- 
vere dips may be found in the 
heavy duty industries where 
large machinery or electric arc 
furnaces are suddenly thrown 
onto the line. 


Mercury Lamp Life 


The life of mercury lamps is 
dependent upon line voltage and 
the number of times the lamp is 
started. Line voltage that is too 
high or too low will reduce life. 
This is different than the case of 
filament lamps where high volt- 
age reduces life, but low voltage 
prolongs life. 

Every time a lamp is started, a 
small amount of electron emitting 
material is bombarded from the 
lamp electrodes. After many, 
many starts, all of this material 
is used up and the lamp is un- 


able to start. With this fact in 
mind, one can readily realize that 
frequent starting reduces lamp 
life while only occasional starting 
prolongs life. 

Unlike filament lamps, vibration 
does not materially affect the life 
of mercury lamps. 

The operating position of some 
mercury lamps is critical. The 
400-watt lamp should only be 
burned base up or base down. If 
this lamp is tilted more than 10° 
from vertical, the are will bow, 
touch the bulb, and cause failure. 
The 100-watt and 250-watt sizes 
may be operated safely in any 
position if luminaires are proper- 
ly designed. 

Low ambient temperature has 
practically no effect on the oper- 
ation or life of 400-watt mercury 





Trouble Check Chart for Fluorescent Equipment 





Indication of Trouble 


Remedy 





1.*Lamp won’t start, or lamp 
flashes on and off. 


Note: A flashing lamp usually 
indicates end of lamp life. 





. Lamp flickers, are wiggles, 
spirals or flutters. 


. Be sure lamp is properly 
seated in lamp holders. 


. Replace with tested lamp. 


.Replace starter with a 
tested one. 


. Be certain of proper line 
voltage. 


. Check lamp holders, wir- 
ing and ballast. 





. Turn luminaire on and off 
several times. 


. Allow a new lamp to oper- 
ate several hours for sea- 
soning. 


. Remove lamp and shake 
with one end down. 


. Replace lamp if flicker 
persists. ° 


.If flicker is repeated in a 
new lamp, replace the 
starter. 





. Ends of lamp glow+, no start- 
ing effort. 


. Replace starter. 


. Be sure wiring connections 
agree with diagram on bal- 
last. 








.*Lamp starts slowly (should 
start in a few seconds) 





. Be certain of proper line 
voltage. 


. Replace the starter. 





indicates normal lamp failure. 





If these troubles are encountered where room temperature is below 50° F, refer 
to the previous discussion on fluorescent luminaire “‘Operation at Low Temperature.” 


If luminaire is equipped with FS-4NA (No-blink) starters, continuous end glow 








lamps. However, the 250-watt H-2 
lamp may refuse to start at tem- 
peratures below 40° F. 


Fluorescent Luminaires 


Fluorescent luminaires are 
more complex than filament or 
mercury lamp equipment, but the 
understanding of a few simple 
rules and principles of operation 
will enable plant and building 
electricians to easily render the 
necessary maintenance to the 
lighting system. 

The fluorescent lamp, like the 
mercury lamp is fundamentally an 
arc source. The main difference 
between these two illuminants is 
that the are produces the visible 
light in the mercury lamp while 
in the fluorescent lamp the arc 
activates a fluorescent material 
that emits visible radiations. Since 
they are both arc sources, the flu- 
orescent lamp requires fundamen- 
tally the same type of auxiliary 
equipment to provide proper start- 
ing voltage and to limit the oper- 
ating current. In addition, the 
fluorescent lamp requires a me- 
chanism known as a “starter” for 
momentary preheating of the lamp 
electrodes before the lamp starts. 

The standard circuits for oper- 
ating one or two lamps are shown 
in Figures 4 and 5 with the neces- 
sary component parts. For three 
lamp units, one single and one 
double circuit is used. For four 
lamp units two double circuits are 
employed. 

The single lamp circuit oper- 
ates in two steps when line voltage 
is applied. 

First, the glow starter closes 
and allows current to flow through 
the lamp electrodes, thus preheat- 
ing them. 

Second, the starter switch opens 
after one or two seconds and a 
high voltage surge from the bal- 
last starts normal lamp operation. 
If the arc fails to strike, the cycle 
is repeated until the lamp starts. 

A lamp that has reached the end 
of life will keep flashing in at- 
tempting to start until it is re- 
moved from the circuit. If the 
starter switch contacts become 
stuck together, starting current 
will flow through the electrodes 
with a resulting lamp end glow 
until the starter is replaced. 

- The two-lamp circuit is really 
two single circuits combined. One 
lamp is in series with a reactor 
and the other is in series with a 
reactor and capacitor. Therefore, 
the currents in the two-lamps are 
out of phase and power factor and 
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cyclic flicker are corrected. Both 
lamps start with the same proce- 
dure as a single lamp circuit. The 
starting compensator is absolute- 
ly essential in the leading circuit 
for all 15, 20, 30 and 40 watt two- 
lamp circuits to provide the cor- 
rect starting current. If compensa- 
tor is left out of the circuit, lamps 
will start but short lamp life will 
result. 

In addition to knowing the fund- 
amentals of operation, mainten- 
ance electricians should: 


1. Understand the importance 
of proper line voltage. 

2. Know how lamps normally 
fail. 

3. Be familiar with lamp, start- 
er and luminaire testing. 

4. Realize the necessity for 
regular luminaire cleaning. 


Correct Line Voltage 


The first requirement for the 
satisfactory operation of fluores- 
cent lighting is to have proper line 
voltage. The line voltage must be 
within rated limits marked on the 
luminaire or ballast. Standard 
voltage ranges are 110-125, 199- 
216, or 220-250 volts, as marked. 
The design voltage for these 
ranges are 118, 208 and 236 volts 
respectively. 

With fluorescent lamps, either 
high or low voltage beyond the 
standard range are undesirable. 
Low voltage, as well as high volt- 
age, will reduce the lamp life and 
the efficiency. Low voltage may 
also cause a lamp to flash on and 
off and may prevent satisfactory 
starting. High voltages may burn 
out the ballast or lamp electrodes. 

Be certain that line voltage at 
the fixture is correct before at- 
tempting to locate any trouble in 
the luminaire. 

Fluorescent equipment is de- 
signed for one frequency only as 
indicated by the luminaire name- 
plate or ballast label. A 60-cycle 
unit should never be operated on 
50 cycles nor should a 50-cycle 
unit be operated on 60 cycles. It 
equipment is to be operated from 
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Fig. 4. (Above) 
Single-lamp fluo- 
rescent ballast cir- 
cuit. 





Fig. 5. Two-lamp 
fluorescent ballast LINE 
circuit. 


direct current, special auxiliaries 
must be provided. Failure to ob- 
serve these rules will cause ballast 
failure and short lamp life. 


Normal Lamp Failure 


When a fluorescent lamp reach- 
es normal end-of-life, it will usual- 
ly flash on and off if the lumin- 
aire is equipped with FS-2, FS-4, 
FS-44, FS-6, or FS-64 starters. 
Flashing lamps should be prompt- 
ly replaced because this flashing 
overworks the starter by causing 
it to open and close thousands of 
times in a few hours. Hence, con- 
tinued flashing will destroy the 
starter in 24 hours or less. Also, 
continued flashing overloads the 
ballast and may cause ballast fail- 
ure. 

Where luminaires cannot be 
easily and quickly relamped they 
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should be equipped with “No- 
Blink” starters. With this type 
of starter, an inoperative lamp 
does not flash, therefore, ballast 
and starter are protected until 
lamp can be replaced. 

The rated life of a fluorescent 
lamp or any other type of lamp is 
an average of a great many lamps 
tested under specified controlled 
conditions. A few lamps will fail 
before rated life is reached, while 
others will burn far beyond the 
average point. 

There are several factors be- 
yond the control of the lamp man- 
ufacturer that may adversely af- 
fect lamp life. As mentioned 
above, proper line voltage is es- 
sential. Life may be shortened 
if line voltage is above or below 
the limits of the ballast rating. 
Frequent starting also shortens 


LL. pECOMMENDED VOLTAGE RANGE 


8 





g OPERATING 
< - TWO LAMP BALLASTS 
g 04ND 10OWATT LAMPS 
3 10 
#0 
N 7 LINE CURRENT 
40 LEAD LAMP CURRENT 
TOTAL WATTS 
” LAMP LUMENS 
LAG 
108 110 5 "8 =o 12 130 
188 194 203 28 22 220 2720 
210 220 230 736 = 240 750 260 
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Fig. 6. Operating characteristics of two lamps on a two-lamp ballast. 





33 















ES 







































a 



















































































































j 





Fig. 7. This easily constructed test board can be used to test both lamps 
and starters. To test lamps: (1) place lamp in lamp holders and close 
switch “A”; (2) compress push button for several seconds, then release; 
an operative lamp should light immediately if all base pins are making 
firm contact in the lamp holders; (3) rotate lamp 180° and repeat test. 
To test starters: (1) install a new lamp in lamp holders and check as 
above to make sure lamp will operate properly; (2) open switch “A”; 
(3) insert starter in starter socket; (4) close switch “A”; (5) lamp will 
start and operate continually if starter characteristics are normal; (6) if 
ends of lamps glow continually but lamp does not start, starter contacts 
are stuck and it should be discarded; (7) if ends of lamp do not glow at 
all, starter breakdown voltage is too high and starter should be discarded. 
Note: line voltage should be approximately 118 volts and test board 
should never be used on less than 110 volts. 








Fig. 8. This easily made manual 
starter will facilitate lamp and 
starter testing in the luminaire. 


lamp life. Rated life is based up- 
on an operating period of 3 to 4 
hours between “starts.” 

All luminaires using two-lamp 
ballasts should be equipped with 
a “starting compensator” in the 
lead lamp starting circuit. If this 
small item is left out by the fix- 
ture manufacturer, short lamp life 
will result. 


Lamp and Starter Testing 


Every lamp and starter should 
be tested before installation be- 
cause lamps and starters are fra- 
gile and may possibly be dam- 
aged in shipment or handling. 

This check procedure will reveal 
any defectives and will prevent 
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wasted time in making new instal- 
lations or in maintaining equip- 
ment in service. Figure 7 illus- 
trates a simple test board that can 
be constructed with readily avail- 
able parts. 

To check starters and lamps in 
a luminaire, a manual starter, as 
illustrated in Figure 8, is recom- 
mended. When a lamp does not 
operate properly, remove the start- 
er and insert the manual starter. 
When the switch is in the “on” 
position, ends of lamp should glow. 
If no glow appears, insert a new 
tested lamp. If the ends of the 
new lamp do not glow with switch 
“on,” lamp holders, wiring or bal- 
last may be defective. When lamp 
ends glow with switch “on,” open 
switch and a good lamp will start. 
If lamp refuses to start after open- 
ing the switch several times, in- 
stall a new lamp. 

When lamp starts properly with 
the manual starter, but did not 
start with the old starter, the 
trouble is probably in the starter 
and a new one should be installed. 

Occasionally a luminaire will 
not function properly, even with 
lamps and starters that operate 
satisfactorily in another fixture. 
Therefore, it is desirable to quick- 
ly check the electrical character- 
istics of the unit to determine the 
location of-the fault. A simple 
indicator type of circuit analyzer 
for this purpose is described on 
page 35. 

A sketch of this analyzer is il- 
lustrated in Figure 9. It can be 





constructed from parts available 
in most any hardware store or 
factory maintenance shop. The 
voltmeter can be a small panel 
type instrument built into the an- 
alyzer, or a portable general pur- 
pose instrument connected to the 
analyzer by detachable leads. 
For checking 15 to 40 watt flu- 

orescent units, use two 40-watt, 
120-volt inside frosted filament 
lamps. For 100-watt fluorescent 
units, use 100-watt, 120-volt fila- 
ment lamps. 

To check a luminaire: 

1, Remove all lamps and start- 


ers. 
2. Insert the starter plug in the 
starter socket. 

3. Insert lamp plugs in lamp 


holders. 
4. With switch “‘S” open, read 


open circuit voltage. 

5. Close switch “‘S” and note 
appearance of lamps. The ac- 
companying trou bl] e-shooting 
chart explains the appearance of 
the filament lamps A and B when 
luminaire operates properly or 
when some defect is present in 
the circuit. 

By plugging the analyzer into 
a luminaire that is operating 
properly, the user can familiarize 
himself with the appearance of 
the lamps under normal conditions. 

When possible, it is suggested 
that a defective luminaire be re- 
moved from service for testing and 
repairs. However, the unit should 
be grounded while testing and 
care should be taken to connect 
the grounded side of the line to 
the white lead from the fixture 
before testing. 

With any reactor or high react- 
ance transformer there is always 
some “hum” generated by the al- 
ternating magnetic force pulling 
on the sheets of iron in the core. 
Ballasts are now designed and fac- 
tory inspected to minimize this 
hum, but certain economic limita- 
tations and necessary physical 
shape prevents the elimination of 
“hum” in some types of ballasts. 

Hum is usually not objection- 
able in factory areas, offices, or 
other locations where a normal 
noise level exists. However, it 
should not be expected that fluor- 
escent equipment will be perfect- 
ly noiseless in very quiet rooms. 

If an occasional ballast is par- 
ticularly noisy, it should be re- 
placed. 


Operation At Low Temperature 


If fluorescent luminaires with 
Mazda F lamps are used where 
the surrounding temperature is be- 
low 50° F, operating trouble may 
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be encountered unless proper pre- 
cautions are observed when instai- 
lation is made. The lamp may 
flash on and off or may simply re- 
fuse to start. The conditions may 
be remedied by: 


1. Providing voltage at fixture 
well above minimum rated volt- 
age. For example, provide 120- 
125 volts on a 110-125 volt unit. 

2. Having lamps completely 
enclosed by luminaire to con- 
serve lamp heat. For example, a 
closed-end industrial reflector 
should be equipped with a clear 
glass cover. 

3. If remedies 1 and 2 are im- 
practical, 40-watt Mazda F lamps 
may be replaced by the new low 
temperature lamps known as 40- 
watt LT lamps available in 3500° 
white only. Because of the spe- 
cial design of this lamp, the life 
and lumen maintenance will be 
less than the standard lamp. For 
this reason, it should only be 
used when absolutely necessary! 

4. Starting difficulty at low 
temperatures may be practically 
eliminated by using’ thermal 
type starters. Two such starters 
are available, the FS-44 for 40- 
watt lamps only and the FS-64 
for 100-watt lamps only. The 
FS-44, however, is a 4 contact 
starter and cannot be used in 
FS-4 starter sockets. Luminaires 
must be rewired to accommodate 
the FS-44. The FS-64, however, 
is interchangeable with most 
FS-6 starters in 100-watt lumin- 
aires because most units are fur- 
nished with four contact starter 
sockets. 


There are a few common causes 
of trouble with fluorescent equip- 
ment that are easily remedied by 
following a simple check proce- 
dure which is given in the ac- 
companying table. 


Miscellaneous Maintenance Hints 


Some manufacturing processes 
liberate acid fumes that attack 
metals such as copper, brass, 
bronze or steel. 

The material affected will de- 
pend entirely upon the type of acid 
and its concentration. The best 
way to prevent serious corrosion 
where acid fumes exist is to in- 
stall enclosed vapor-tight lumin- 
aires and to clean these units fre- 
quently. The top of a reflector 
covered with dust will hold the 
acid, and corrosion may even at- 
tack porcelain enamel, If the re- 
flector is frequently washed with 
a neutralizing cleaner, most acids 
will have no effect on porcelain 
enameled units. 

When luminaires are relamped, 
care should be taken to install a 
lamp of proper wattage and volt- 
age rating. Luminaires should not 
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be overlamped or underlamped be- 
causé efficiency and quality of 
lighting will be sacrificed. 


Lighting units may be controlled 


by panelboard, no-fuse breakers, 


wall switches, canopy switches at 
the luminaire, or by pull chains 
on each luminaire socket. The 
first maintenance rule for the care 


(Continued on page 86) 
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Fig. 9. Schematic diagram of flu- 

orescent analyzer of simple con- 

struction. The following instruc- 
tions describe its use. 


Normal Lamp Operation 


1. Open-circuit voltage* must be 
at least 

118 volts for 15 watt lamps 

118 volts for 20 watt lamps 

200 volts for 30 watt lamps 

200 volts for 40 watt lamps 

150 volts for 100 watt lamps 

2. Both lamp A and B glow dim 
with same brightness—normal for 
lag circuit. 

3. Lamp A glows dim and lamp B 
glows very dim—normal for lead 
circuit. 

*Based on ballast design voltage being 
applied to luminaire. Open circuit voltage 


can vary plus or minus 742% with plus or 
minus variations in line voltage. 


Indications of Defects 


1. Zero open-circuit voltage and 
neither lamp glows: cause of trou- 
ble—lamp holders, wiring or bal- 
last; remedy—check lamp holder 
contacts and wiring. If no loose con- 
nections or grounds are found, re- 
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place the ballast. 

2. Open-circuit voltage correct; 
lamp A glows bright; lamp B does 
not glow: cause of trouble—starting 
circuit open; remedy—check starter 
socket and wiring for loose connec- 
tions. Trouble in starting circuit of 
lead lamp may be caused by open 
circuit in compensator. Short cir- 
cuit the compensator and if lamp B 
glows, compensator is open and 
should be replaced. 


3. Open-circuit voltage correct; 
both lamps A and B glow extreme- 
ly bright: cause of trouble—shorted 
lag reactor; remedy—replace bal- 
last. 

4. Open-circuit voltage O.K. Lamp 
A glows extremely dim; lamp B 
does not glow: cause of trouble 
shorted lead reactor; remedy—re- 
place ballast. 

5. *Open-circuit voltage low—ap- 
proximately equal to line voltage; 
both lamps glow very dim, or lamp 
A is very dim and B does not glow 
at all: cause of trouble—burned out 
auto-transformer; remedy—replace 
ballast. 


*This trouble will only be feund in 30, 
40 and 100 watt luminaires. 

















ona en 














































































































































MONG the various protective 
lighting developments or de- 
vices that have been incited by 
blackouts and dim-outs, none has 
spurred the imagination nor ex- 
cited the curiosity as much as lum- 
inescent materials. Defined as the 
storage batteries of light, these are 
the substances that absorb radia- 
tion (visible or otherwise) and that 
without further ado will give it out 
again, repeatedly. 

If the “giving” occurs only dur- 
ing the time of irradiation, it is 
fluorescence; if the emission of 
light persists quite long afterward, 
it is phosphorescence. 

Research scientists and numerous 
instrument manufacturers as well 
as the military authorities have 
been familiar with the possibilities 
and the shortcomings of the phos- 
phorescent devices in particular, 
but the average contractor, painter, 
merchant or architect is still una- 
ware of the practical uses. It, 
therefore, seems timely to appraise 
the properties and applications of 
both fluorescent and phosphores- 
cent materials. These are no longer 
toys, and in the case of phosphor- 
escent applications, especially, we 
may be dealing with a sleeping 
giant. 


Fluorescent Usage 


Since fluorescent response is 
practically instantaneous, beginning 
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and ceasing with 
the exciting ra- 
diation, it is 
generally limit- 
ed to those ap- 
plications where 
the emitted flu- 
orescent light is 
not washed out 
or diluted by the exciting light. In 
short the first necessity is to gen- 
erate black light or more broadly 
the utraviolet (invisible) radia- 
tions between some 2000 and 4000 
Angstroms and to rely on the in- 
herent property of the fluorescent 
substance for the final visible 
brightness and color. 

The actual brightness of the 
fluorescent material, depending as 
it does chiefly on the intensity of 
the exciting radiation, might theor- 
etically reach very high values. In 
the phosphor coating of the green 
commercial Mazda F lamp, for in- 
stance, it reaches more than 8.5 
candles per square inch (or nearly 
4000 footlamberts): There are 
practical limitations but in practise 
the variety of color responses from 
fluorescent objects is very wide in- 
deed, and the intrinsic brightness 
has an indefinite maximum that 
can be very much greater than the 
brightness of any known phosphor- 
escent material. 

First, then, as we appraise fluor- 
escent possibilities, we might note 
that wherever we can generate 
black light liberally, we can get 
higher brightness or higher visi- 
bility with fluorescent objects than 
we can with phosporescent ones. 
For example, the shop window ex- 
hibit on a reasonably dark street, 
as in a dim-out zone, could well be 
arranged with one to a half dozen 


Luminescent 
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By Samuel G. Hibben* 
































o 
F 
The application of luminescent t 
materials to blackout and dim- : 
out problems lends particular e 
emphasis to this interesting : 
appraisal of the phosphorescent t 
and luminescent paints and dyes. ’ 
100-watt high intensity mercury p 
projector lamps, Type C-H4 or p 
E-H4, these equipped with dense V 
purple glass filters and in them- 0 
selves producing no visible light 
except a trace of deep blue and s 
violet. Articles on display, in ad- t 
dition to the fluorerscent signs p 
easily stenciled or lettered on card- Pp 
board, would include many items n 
that will probably surprise the n 
merchant as well as the shopper. F 
A survey of the stock of the av- a 
erage gift or novelty shop might ¢ 
disclose much fluorescent glassware, n 
needle-point embroidery, many silks 
and other fabrics, petroleum com- 0: 
il 
ir 
*Mr. Hibben is director of applied lighting d 
for Westinghouse Lamp Division. He is chair- r 
man of the Committee on Illumination Mate- | 
rials, Illuminating Engineering Society, and mem- re 


ber of Lumi Coatings C of Fed- 
eration of Paint and Varnish Clubs. 






















though no discernable light is nearby. 


pounds and medicines, oilcloth, a 
plurality of plastics, even some 
woods and leathers and a host of 
oriental enamels and antiques. 

Supplementing the natural re- 
sponses of many objects would be 
the temporarily applied fluorescent 
paints or dyes which may be tem- 
porarily brushed or sprayed on al- 
most any solid materials without 
marking or destroying them. 
Fluorescent dyes may be cleverly 
applied to indicate some peculiar 
characteristics—a sort of “X 
marks the spot” effect. 

Fluorescent dyes generally of the 
organic types have been limited to 
indoor usage. Exposed to weather- 
ing and particularly sunlight and 
dampness, the average fluorescent 
material will fade or become less 
responsive to the exciting radiation. 




























Materials 


The photographs reproduced on these pages 
indicate some of the practical applications 
of luminescent materials. (Upper left) Im- 
portant blackout bulletins can be made as 
visible as a softly glowing neon sign al- 
(Up- 
per right) Phosphorescent markings are aids 
to night time safety during blackouts. (Low- 
er left) Invisible ultraviolet radiation and 
fluorescent dusting powder disclose checks 
that have been altered. (Lower right) Shirt 
tail markings with invisible ink show up 
brightly under ultraviolet “black light.” 


Protective lac- 
quers and over- 
lays of _ cello- 
phane or glass 
may be used be- 
cause most com- 
mercial fluores- 
cent materials 
respond to the 
exciting radiation in the band 
roughly centering at 3600 A. and 
this kind of black light will pass 
through glass and many transpar- 
ent plastics very easily. 

The chief deterrent in applica- 
tions of fluorescent displays or 
marking devices lies in the fact that 
there must always be a team of 
items—the target and the black 
light source. So little effective 
black light is produced by tung- 
sten filament lamps that these are 
only satisfactory for very close 
ranges and brief periods. Com- 
mercially and practically, the black 
light for window displays, murals, 
or wall paintings, and what might 
be termed broadcast applications, 
can quite well be provided by re- 
placing the ordinary Mazda fluor- 
escent lamps with corresponding 
sizes and wattages of the fluores- 
cent lamp designated “360 BL.” 

The phosphor coating of these 
particular black light sources gen- 
erates a mixture of visible and 
ultraviolet radiation so that it is 
still necessary to screen out the 
unwanted visible by (1) using pot 
blue sheet glass as a filter over 
the mouth of a reflector trough, or 
(2) wrapping individual 360 BL 
lamps with spiral deeply colored 
cellophane tape or apply a light- 
absorbing purple dye or transpar- 
ent lacquer to the tubular lamp 
bulb. 
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For spotlighting or projecting, 
as when illuminating a picture, a 
special window trim, or the aisle 
carpet in a theater, it is prefer- 
able to employ the 100 or the 250 
watt high intensity mercury lamps, 
these should always be equipped 
with dense purple filters and, in 
addition, occasionally with pris- 
matic control lenses or louvers. 
For longer range black light pro- 
jection, such as the theater stage 
or the military searchlight, the 
special type of low intensity high 
voltage carbon arc is useful. 


Phosphorescent Usage 


Phosphorescent materials as 
contrasted to fluorescent ones are 
becoming of increasing interest 
because they are independent of 
the exciting radiation to a great 
degree. The common basic phos- 
phorescent inorganic pigments 
such as zinc, calcium or strontium 
sulphides are excited readily by 
daylight and by almost every va- 
riety of artificial light. 

Moreover, these phosphorescent 
substances have a wide range of 
sensitivity and are not too critical 
of the quality of incident illumina- 
tion. Under some normal illumi- 
nation as from commercial fluor- 
escent lamps, the excitation will be 
greater or at least quicker (by per- 
haps 5 times) than when using 

(Continued on page 82) 
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Living Behind the Blackout 





UBLIC thinking concerning 

blackouts is very confused 
at present. This is particularly 
true in our inland cities where 
military pressure on Civilian De- 
fense organizations to make ade- 
quate blackout and air raid prep- 
arations’is negligible. Air raids 
and the necessity for blackout 
seem a very distant threat to the 
majority of our people. Heaven 
grant that the threat may never 
become an actuality but alert 
thinking dictates that complacency 
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That’s not a cabinet with curtains pictured 
at right but a blacked out kitchen window. 
The decorated panel is made of lightweight 
ivory building board in two sections with 
handles for ease of installing. A narrow 
molding against which the board fits makes 
it light tight. Designs cut from a remnant 
of the wall paper are glued to the board 
for decoration. Cost is low since this kind 
of board is available at 6c per sq. ft. 


By C. B. Osborne* 


in this respect should be aband-. 


oned. 

The response to blackout re- 
quirements in most cities where 
practice blackouts have been held 
has been made by putting out all 
the lights when the public air raid 
warning alarm sounded and quiet- 
ly watching out the window or 
from some high vantage point to 
see the “show.” Following these 

practice blackouts, 
proud statements 


— are usually made 


by officials con- 
cerning the per- 
centage of effect- 
iveness of the 








Sonny has to 
wash up  be- 
fore he goes to 
bed, even if 
there is a 
blackout. The 
opaque black 
material was 
used as a flat 
shade for this 
window and 
decalomanias 
applied for or- 
maments. 


blackout. It must be realized that 
a blackout must be 100% or it is 
totally ineffective. Ninety-nine 
point forty-four per cent will suffice 
for soap but not for blackouts! 

The success of a blackout plan 
depends upon the knowledge and 
cooperation of all the people con- 
cerned and advance planning and 
preparation will contribute most 
to its success. 

Blackout does not mean that we 
must sit in the dark, inactive, 
waiting. That is what our en- 
emies would have us do. Lighting 
in wartime plays a tremendous 
psychological role. English ex- 
perience shows that it was not only 
necessary to teach how to black- 
out but also to teach how to have 
adequate lighting at the same 
time, 

War or no war, life must go 
on in the American home. In 
nearly every home in the land 
wives and husbands will be found 
studying and reading as never be- 
fore—first aid, air raid warden 
service, sewing, knitting. Ade- 
quate light is needed for normal 
living behind the blackout. 


*Mr. Osborne was formerly sales manager for 
the Electric Power Board of Chattanooga, Ten- 
nessee. On September 1, he reported for duty 
as a lieutenant with the United States Navy. 
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It is the electrical industry’s 
responsibility to educate the pub- 
lic along proper lines. This can 
best be done by cooperating with 
the Office of Civilian Defense, 
and members of the industry 
should identify themselves with 
blackout committees and air raid 
warden service in order to encour- 
age proper thinking concerning 
blackout and adequate lighting be- 
hind the blackout. 

In the home, the first step is 
to choose at least one room for 
use as a Shelter room. This room 
should be comfortable for all those 
who must gather there during the 
blackout and it should be a room 
easily blacked out. This shelter 
room need not necessarily be the 
place of refuge during an actual 
air raid. English people take ref- 
uge under a table or bed during 
an air raid but continue life as 
normally as possibly during black- 
outs. 

The second step is to carefully 
plan what means shall be used to 
blackout the shelter room. A 
search of the average home will 
usually reveal bed-spreads, blank- 
ets, old portieres and other ma- 
terials that may prove satisfactory 
for the purpose. Such materials 
should be tested by hanging them 
temporarily over a window at 
night, turning on all the lights in 
the room and checking on the out- 
side to make sure that no light 
penetrates. 

If no materials are available in 
the home, there are many suitable 
materials available in the stores at 
various prices. Heavy opaque 
roller shades provide the simplest 
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and quickest means for blacking 
out but precautions must be taken 
to make them wide and long 
enough to overlap the window 
glass sufficiently to prevent light 
leakage. A very definite psychol- 
ogical advantage is gained by 
using cheerful and colorful ma- 
terials. Coated black cloth, colored 
sateen, brocades, velours and many 
attractive materials are available 
to fit one’s budget. 


Ventilation of the shelter room 
should be given consideration. If 
furnace or other fans are not in- 
stalled in the home, an ordinary 
electric fan can be used to circu- 

(Continued on page 81) 


The photos and diagrams show va- 

rious methods of blacking out win- 

dows in homes. Of particular in- 

terest are the methods of providing 
ventilation. 








Baffles and 
intetior Painted Black 














































IGHT IS DOING its part in 

helping to win the _ war. 
Night and day, hour after hour, 
it is silently, constantly and ef- 
fectively working to create the 
materials of war. Without light, 
twenty-four hour operation would 
not be possible. In the great ma- 
jority of plants, even daytime op- 
eration would be very seriously 
handicapped without light. 

With the big job that light and 
lighting has to do, new and big- 
ger problems arise that must be 
solved quickly; new applications 
of light arise from time to time; 
past practices and_ precedents 
must often be discarded in order 
to meet the urgent needs of the 
job at hand; the skill and experi- 
ence of individuals engaged in all 
types of lighting work are placed 
under unusual pressure. The re- 
sult is that lighting is undergoing 
a tremendous development which 
is to be of inestimable value to 
the industry and every user of 
light after the war. 

The advent of war, of course, 
has greatly dislocated the lighting 
industry like all other industries. 
A large number of lighting engi- 
neers have gone into military serv- 
ice. Many manufacturers have 
converted their production to war 
products not related to lighting. 
Electrical contractors and light- 
ing equipment dealers, pressed by 
inability to obtain material for in- 
stallation in other than war indus- 
tries have, in many cases, either 
closed up or are handling other 
merchandise. Such radical dis- 
ruption might ordinarily bring 
lighting progress to a standstill, 
but under today’s circumstances 
this is not the case. It is hearten- 
ing, therefore, to those who look 
forward to re-entering the lighting 
business when victory is won and 
peace comes again, that enormous 
progress will have been made dur- 
ing these strenuous days, and the 
need for their experience and serv- 
ices will be greater than ever be- 
fore. 

For many years lighting engi- 
neers and salesmen have known of 
the value of good lighting as a 
production tool in industry. More 
than twenty years ago tests were 
conducted with meticulous care in 
several industries to determine 
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There Won't Always Be a War! 


By Roy A. Palmer 


We face a long hard 
struggle, one that will re- 
quire our every effort and 
sacrifice. But men in the 
lighting industry will be 
bouyed by the thought that 
there won’t always be a war; 
and that in the peace that 
follows, we can apply to the 
fullest extent the develop- 
ments and improvements 
that have come out of the 
war. 








just how much lighting affected 
production. The results of those 
tests proved to the lighting engi- 
neers that their contention of in- 
creased production under improv- 
ed illumination was correct. 

But tests couldn’t be conducted 
in every factory. The plant exec- 
utive had to be sold on the idea 
by the sales ability and the sin- 
cerity of the lightimg salesman. 
He had to be convinced that the 
cost of improved lighting would 
pay for itself in the advantages 
gained. 

The experience of plant after 
plant eased the saies resistance 
so that hundreds of mills and fac- 
tories have enjoyed the benefits 
of better lighting. But still the 
level of illumination throughout 
industry is far below the standard 
which really produces worthwhile 
benefits. The conversion of exist- 
ing industrial plants and the con- 
struction of new ones is raising 
the average because the lighting 
in them is generally of a high 
standard. 


Lighting’s Value Recognized 


Today, those responsible for war 
work in industrial plants recog- 
nize the value of better lighting. 
The War Production Board has is- 
sued a booklet, “Plant Efficien- 
cy,” in which good lighting ad- 
vantages are outlined. In addi- 


. tion to increased production, this 


booklet points out that other ad- 
vantages are obtained such as bet- 









ter workmanship, continued pro- 
duction by older employees, less 
eyestrain, reduction in accidents, 
better morale, and better house- 
keeping. It also points out the 
qualifications of a good lighting 
system and how competent engi- 
neers can be secured from util- 
ities or manufacturers to provide 
good layouts. 

The number of high-class light- 
ing jobs that have already been in- 
stalled serve as a vast laboratory 
where workers and plant execu- 
tives will prove for themselves 
the value of good lighting. With 
speed paramount in every war 
plant today, the seeing of every 
worker must be unhampered. Acci- 
dents due to inadequate lighting 
causes loss of valuable man-hours 
and spoilage of critical materials. 
Good seeing contributes toward 
getting things done with less ex- 
penditure of nervous’ energy. 
Greater accomplishment with less 
fatigue, therefore, is possible 
which in turn builds employee 
morale. 

In some war plants, the light 
equipment numbers many thou- 
sands of units. Continuous rows 
of fluorescent lighting units can 
be measured by the mile. The lev- 
els of illumination range from 40 
to 50 footcandles and up. Can any 
industrial executive fail to give 
lighting proper consideration aft- 
er witnessing the experience of 
such well lighted plants? 

Just as lighting is contribut- 
ing much to the war effort, so, too, 
is the war contributing a great 
deal to lighting progress! But if 
nothing more were gained than 
the fact that plant executives and 
workers were being sold on the 
value of good lighting as a pro- 
duction tool, a long step forward 
would have been made. Many 
workers in war plants, today work- 
ing under good illumination, will 
be industrial executives tomor- 
row. Experience is a convincing 
teacher. 

The lighting industry was a con- 
sumer of large amounts of criti- 
cal material. Important as_ is 
lighting, the need for these ma- 
terials is greater for war equip- 
ment. The resourcefulness of 
manufacturers has resulted in the 
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clever use of substitute materials 
which, in many cases, serve prac- 
tically as well as the critical items. 
Such an experience, while exas- 
perating to those attempting 
quickly to provide lighting equip- 
ment for war industries, never- 
theless, is constructive. In the 
search for substitutes, new ideas, 
new ways and means of doing 
things as well as new materials, 
are being found. It reveals that 
our thinking about lighting me- 
thods and equipment, perhaps, has 
been following rather narrow 
channels. 

Back in the days of the gas 
lamp and its predecessor, the kero- 
sene hanging lamp suspended over 
the dining room table, it was, of 
course, necessary to keep the 
equipment within easy reach for 
lighting and extinguishing it. 
When electric lamps superceded 
those lamps, the bulb was suspend- 
ed on a drop cord from the ceil- 
ing. Like the old lamps, the elec- 
tric lamp had to be within reach 
to turn it on and off by the key 
switch on the socket. Then came 
the separate switch which per- 
mitted the lamp to be controlledi 
from a distance. But it wasn’t un- 
til recent years that we managed 
to break away from the idea of 
suspended fixtures. 

In the electric lamp we have a 
light source that can be located 
far out of reach; it can be con- 
fined in a relatively small space 
without the danger from fire that 
would be encountered in the case 
of gas or oil lamps. Thus we 
have freedom of design which we 
have not utilized to the greatest 
extent. Built-in lighting in homes, 
stores and offices as well as other 
places can add immeasurably to 
the attractiveness and utilitarian 
value of lighting. If the science 
of seeing and lighting design was 
mastered by interior decorators, 
what a marvelous new tool it 
would prove to be to that profes- 
sion. 

At any rate, our lighting for 
war has a broadening influence on 
the minds of those in the lighting 
industry. 

In the same category, the need 
for conserving and eliminating 
waste is strengthening the cam- 
paign for proper maintenance of 
lighting systems which a few con- 
scientious lighting engineers have 
faithfully advocated year after 
year with somewhat indifferent 
results. Certainly, it is wasteful 
to permit dust and dirt, wrong 








type and voltage of lamp, and in- 
frequent painting (too often with 
light-absorbing colors) to rob an 
area of illumination which could 
be had without the consumption of 
additional electric current. 

We shine our shoes when wear 
dulls their gloss, and we wash the 
automobile when dust and dirt 
mar its appearance, but a lighting 
fixture is too often undisturbed 
even though the accumulation of 
dust, grease, and fingermarks de- 
tracts both from its appearance 
and effectiveness. With the em- 
phasis placed on proper mainten- 
ance to avoid waste, we are learn- 
ing the need for better design of 
equipment that contributes to the 
ease of cleaning and relamping. 
The new 3,000-watt mercury 


lamp is evidence that the devel- . 


¢ 


opment of new light Sdurces is 
not at a standstill. Here is an- 
other tool that will help to pro- 
vide high illumination levels in 
plants having high bays. Foun- 
dries, large machine shops, as- 
sembly plants, and similar loca- 
tions where high mountings are 
necessary because of the struc- 
tural conditions, cranes, or na- 
ture of the work, are ideal loca- 
tions for the application of this 
modern lamp. 

Many special lamps have been 
developed for the army and navy. 
While they are designed for a 
particular service, they undoubt- 
edly will find many adaptations to 
practical peace-time purposes af- 
ter they have helped to win the 
war. 

(Continued on page 80) 











Roy A. Palmer, merchandising 
and advertising manager for the 
Duke Power Company, Charlotte, 
was recently appointed to the staff 
of the Fourth Region Office of Ci- 
vilian Defense and will serve as a 
consultant on “dimout” problems 
along the Atlantic coast.. Mr. Pal- 
mer will serve jointly under the 
Office of Civilian Defense and tne 
Eastern Defense Command head- 
quarters at Jacksonville, Fla. He 
will make his headquarters in 
Charlotte and will continue to 
serve the Duke Power Company 
as advertising and merchandising 
manager. 

Mr. Palmer’s broad experience 
in the lighting industry will en- 
able him to serve the Fourth Reg- 
ion Office of Civilian Defense ad- 
vantageously in its blackout and 
dimout program. He graduated 
from the University of Minnesota 
in 1921 with a 3. S. degree in 
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electrical engineering. He enter- 
ed the employ of the National 
Lamp Works, at Nela Park, Cleve- 
land, Ohio, immediately after 
graduation. In 1926, he went to 
Hollywood, Calif., to assist in in- 
troducing the Mazda lamp for film- 
ing motion pictures. After com- 
pleting this work, he returned to 
Nela Park in April, 1928. 

Mr. Palmer left Nela Park in 
September, 1928, to accept the 
position of illuminating engineer 
for Southern Public Utilities (now 
Duke Power Company) in Char- 
lotte, N. C., a position he held 
until his appointment as merchan- 
dising and advertising manager of 
the company in October, 1940. 

Included in his lighting activities 
was his appointment as United 
States delegate to the Internation- 
al Commission on Illumination in 
Great Britain, in 1931, and his ap- 
pointment by President Hoover on 
the Committee on Fundamental 
Equipment for Home Building and 
Ownership Conference, Washing- 
ton, 1931. 

He is a member of the Illumi- 
nating Engineering Society which 
he served as director in 1932-1935, 
local representative for North 
Carolina in 1928-1940, and as reg- 
ional vice-president in 1940-41. 
He served as vice-chairman for 
the Southeastern Region of the 
Better Light—Better Sight Bureau 
in 1941-42. Author of many art- 
icles, and a lecturer before many 
local, state and national organ- 
izations, Mr. Palmer is also a 
member of the British [luminat- 
ing Engineering Society, Ameri- 
can Optical Society, Charlotte En- 
gineers Club, Charlotte Rotary 


Club. 
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As Mr. Palmer says in his 
article in the preceding 
pages “There won’t always 
be a war,” and some day 
the lighting industry again 
will turn its attention to the 
lighting of stores, public 
buildings and _ institutions. 
Affirming his statement that 
all our efforts must be di- 
rected toward one end—the 
winning of the war—vwe pre- 
sent here, only as a matter 
of interest, a few outstand- 
ing commercial lighting in- 
stallations just completed. 
These were finished before 
the priority regulations of 
the War Production Board 
wrote “finis” to unessential 
electrical modernization 
work, 


Wakefield fluorescent lumi- 
naires were used advantage- 
ously in the lighting of 
Radio Station WRBC, oper- 
ated by the Birmingham 
Broadcasting Co., of Bir- 
mingham, Ala. Views of the 
radio station are shown 
above and at the right. The 
area shown in upper photo 
is 21 feet by 32 feet and is 
lighted to an intensity of 30 
footeandles. The ceiling is 
12 feet high. The area 
shown at the right is 21 feet 
by 37 feet, with a 12-foot 
ceiling height. It is illumin- 
ated to an intensity of 65 
footeandles. The luminaires 
are spaced 8 feet apart. 
3500° white Mazda lamps 
were used throughout the 
installation. 


A number of lighting inno- 
vations were installed by 
Hall Electrical Co., of Jack- 
sonville, Fla., for the new 
Mangel’s Feminine Apparel 
store in that city. Two views 
are shown at the left. The 
first floor is efficiently 
lighted with a combination 
of fluorescent and incandes- 
cent units. The lingerie sec- 
tion has the general fluores- 
cent lighting supplemented 
by a line of pendant type 
spots. Dresses, suits, coats, 
ete., are displayed in sta- 
tionary recessed wall racks. 
Lines of fluorescent lamps 
extend the length of the 
racks. This feature has been 
particularly approved by 
salespeople and customers 
since it permits inspection 
before removal from rack. 
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From both architectural and 
lighting viewpoint, the re- 
modeling of the Baker Ho- 
tel, in Dallas, Texas, is one 
of the outstanding jobs in 
the Southwest. The photos 
reproduced on this page 
show the Texas Room 
(right), the lobby (center), 
and the mezzanine (hbot- 
tom). Lighting in the Texas 
Room is provided by flush- 
type ceiling fixtures, each 
containing thirty 40-watt in- 
candescent bulbs. Inter- 
spersed with the flush units 
are spill rings using 300- 
watt lamps with reflectors 
in back. Average intensity 
is 30 footcandles but this 
can be increased to 40 foot- 
candles under the spill 
rings. Ceiling height in this 
room is 18 feet. 


The main lobby originally 
had a ceiling height of 28 
feet. In remodeling, the 
architects reduced this to 12 
feet and provided space for 
an entirely new mezzanine 
meeting room. Features of 
the lobby include light 
woodwork, murals and an 
attractive but efficient light- 
ing system. In the ceilng 
are 39 recessed coffers con- 
taining special bronze fix- 
tures with reflector bowls at 
bottom using 200-watt in- 
candescent lamps. Rows of 
natural white fluorescent 
lamps in troughs along the 
sidewalls light the murals. 
Louvred down-lights pro- 
vide suitable illumination at 
the room-clerk’s desk and in 
the executive offices. 


Utility and beauty are com- 
bined in the design of the 
stairway leading to the new 
mezzanine floor. A double 
stairway in the lobby, it 
converges to a single stair- 
way halfway up to the mez- 
zanine floor. The _balus- 
trades are of heavy etched 
glass and bronze. The 
etched designs are illumin- 
ated by strips of neon tub- 
ing concealed in the base. 
Above the stairway is a 
large circular coffer. It 
lights the stairway as well 
as a considerable portion of 
the mezzanine. A circular 
strip of daylight gaseous 
tubing is mounted ‘around 
the edge of the coffer. 
(These photos reproduced 
through the courtesy of Dal- 
las Power and Light Com- 
pany. 
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HE ACTUAL shortage of cer- 

tain metals, with consequent 
limitation orders by the War Pro- 
duction Board, have made it neces- 
sary in many instances, to change 
the design of light source and 
equipment, but a great many 
changes also have been made vol- 
untarily by certain lamp and fix- 
ture manufacturers wholly in a 
spirit of co-operation with the Vic- 
tory effort. 

Many of these changes or sub- 
stitutions could have been made 
quite readily if the manufacturers 
had been willing to lower their 
quality standards. But this has 
not been the case. Regardless of 
how severe the substitution, the 
fact that there has been no es- 
sential sacrifice of quality is the 


*Mr. Caverly is associated with Sylvania 
Electric Products, Incorporated, Salem, Mass. 





**Dumet is a special type of wire having the 
same expansion characteristics as the glass 
through which it passes, so that glass cracks 
and leaks will not develop. It is a wire having 
a nickel-iron core and a copper sheath. Only 
very short lengths are used in incandescent 
lamps. 



















ab 


44 


Fig. 1. (Left) The coiled-coil filament, 100-watt lamp 
mount showing the inner leads (A), the Dumet (B), and 
the outer leads (C). Fig. 2. (Middle) A 40-watt fluorescent 


Strategic War Materials Saved 
By Manufacturers’ Researeh 


By D. P. Caverly* 


direct result of many long and 
wearisome hours spent in labora- 
tories and engineering depart- 
ments working out “another way.” 


Incandescent Lamp Changes 


Incandescent lamps, for exam- 
ple, have not changed in appear- 
ance. Their lumen and life rat- 
ings remain the same thus far, and 
they are just as rugged and sturdy 
as ever. Yet, many changes have 
been accomplished to save pre- 
cious metals for guns, planes, 
tanks or ships. 

The wires leading from the base 
to the filament are called the lead 
wires and are made up in three 
sections, namely, the “inner lead” 
which extends from the stem press 
to the filament, the Dumet** 
which passes through the glass 
stem press, and the “outer lead” 
which is within the screw base 
(Fig. 1). In general the inner 
leads have been pure nickel wire 
and the outer leads pure copper 
wire (with the exception of small 
vacuum lamps in which all copper 
leads are used, and also with the 
exception of the fuse wires in gas- 
filled lamps.) 

Now, however, nickel plated iron 
leads have been substituted, thus 











effecting a saving of two of to- 
day’s most essential war metals. 
This saving alone is expected to 
amount to 20 tons of copper and 
15 tons of nickel each month. 

Screw bases, which have always 
been made of solid brass, are now 
brass-plated steel. The _ brass 
plating is necessary to keep the 
steel from rusting and corroding 
in service, but the use of steel 
in this instance is estimated to 
release for armament use approxi- 
mately 500 tons of brass each 
month. 

Since the largest portion of tin 
ore reaching this country came 
from South Pacific regions, it has 
been necessary for WPB to re- 
strict the use of tin largely to 
war materials. The solder used 
to secure the lead wires to the 
base has in the past been a tin- 
lead composition. The substitute 
solder is silver-lead, or in some 
cases a silver-bismuth-lead com- 
position. Although the amount of 
tin released by this change, of 
course, is very small in each lamp, 
it should be remembered that the 
lamp industry produced one bil- 
lion three hundred and fifty mil- 
lion incandescent lamps last year. 

The shellac used in the cement 
which secures the base to the bulb 
is obtained largely from East In- 


lamp mount showing the “mercury bomb” extending down 
from the righthand support. 
lamp base showing the “crimped pin” construction. 
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Fig. 3. (Right) The new 
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Fig.,4. Part of a large bomber plant in the Midwest. In 
installatiégs such as this one, the saving in steel through 
the use of non-metallic reflectors might exceed 400 tons. 


dian sources and is fast becom- 
ing extremely scarce. At present 
time lamp company laboratories 
are working on a satisfactory sub- 
stitute. 

In the larger types of incan- 
descent lamps, a mica disc is used 
to prevent heat damage to the stem 





Fig. 5. A “raw” non-metallic flu- 
orescent reflector, ready for the 
baked enamel processing. 
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press and base when the lamp is 
burned in a_base-up_ position. 
Heretofore, a clear quality mica, 
free from major flaws and flecks, 
was used to improve the lamp ap- 
pearance. Now, however, since 
clear mica is needed for more im- 
portant war devices, the lamp man- 
ufacturers will use a heavy stain- 
ed mica. Not as good looking, 
perhaps, but an important substi- 
tute. 

Changes are being made in man- 
ufacturing processes as well as in 
the products themselves. Lamp 
manufacturing machines, for in- 
stance, handle air, nitrogen, argon 
and illuminating gas. These are 
piped or carried to the various 
machine positioris through heavy 
rubber tubes, but replacements of 
this tubing must be made with a 
substitute. It is expected to be 
a non-essential plastic material. 





Comparison of Quantities of Steel and Copper 
Required for Lighting Fixtures 


Weight of Materials for 50 Footcandles 





Generating and 


Type of Installation 





Incandescent (2.5 kw) — 
Fluorescent (1.0 kw) yay 











Distribution Fixtures Totals 
300 Ibs. oe 300 lbs. 
1077 lbs. 33 lbs. 1110 lbs. 
120 Ibs. 9 Ibs. 129 lbs. 
431 Ibs. 236 Ibs. 667 Ibs. 
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This installation, however, utilizes steel reflectors, since 
non-metallic reflectors had not been perfected at the time 
the installation was made. 


Savings Back of the Switch 


As far as fluorescent lighting is 
concerned, large savings in metal 
have been effected not only in 
lamps and fixtures, but through 
the use of fluorescent lighting it- 
self. 

It is obvious that more metal is 
required in the manufacture of a 
fluorescent unit than an incan- 
descent unit producing the same 
amount of light. But when con- 
sideration is given to wire, trans- 
former, and generating capacities 
—as well as to the conduit sizes 
required behind each type of unit 
—the copper and steel used is 
found to be considerably less with 
fluorescent lighting. 

In order to obtain a clear con- 
cept of this situation, it might be 
well to make an analysis of a 
typical 50-footcandle installation, 
using 1 kilowatt of fluorescent 
lighting as a basic unit. (This 
would cover an area of about 400 
square feet.) To obtain the same 
illumination over the same area, 
about 2.5 kilowatts of incandes- 
cent lighting would be required. 
Fluorescent fixtures necessary to 
do this job would contain approxi- 
mately 236 Ibs. of steel and 9 Ibs. 
of copper (in ballasts), whereas 
the incandescent reflectors would 
contain only 33 lbs. of steel. 

Material on file in the office of 
the Power Section of WPB and 
other data obtained from utility 

(Continued on page 78) 
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WANT PRODUCTION 
INCREASED IN A HURRY? 


“Well, since Curtis Indus- 
trial Lighting Equipment has 
been installed we have been 
getting ‘day shift’ produc- 
tion 24 hours a day. 


WHERE WE USED 
INCANDESCENT 



























metal and to their new 
In many places we used in- rigid and they are gu od to give first-class | 
candescent lighting. Here, performance. z ; 
Curtis No. 589-T with 1500 ; Bi eS ‘ 3 
watt lamp was the answer. ’ : eg a 
They are easy to install and ‘There are three different ps gg 1506 for 
maintain, and their Silver Mir- two 40 watt fluorescent egy, 8 1507 for | 
rored Glass Reflector provides three 40 watt lamps and No. for two 100 ) 
No. 589-T a first-class, high-intensity watt lamps. 
directional lighting job. The No. 589-T unit has a ; ; : 
special tripod holder with a cast metal ring at the “Those reflectors are finished in 
bottom, which protects the reflector. |. Fluracite. 


IN THE REALLY HIGH BAYS OF | . Suits discovered and developed Fiuracite, os. | 
ANOTHER DEPARTMENT WE USED | found. that it 


‘ water, or with any of the common (non-abrasive) | 
CURTIS NO. 1570 at ny of the common (non 

“This is made for the new 3KW Mercury on their fluorescent products for over 314 years, 
Mazda AH-9 lamp. We found that one unit 

to a bay gave us an A-] Curtis representative 


lighting job. Those units 
pack a lighting wallop! 






No. 1570 























CURTIS LIGHTING. INE. 


6135 W. 65TH STREET... CHICAGO 
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Scientifie Appliance Service 
Built Up Sizeable Volume 


SCIENTIFIC approach to 

electrical appliance service, 
utilizing special testing equipment 
which takes the guesswork out 
of repairs, is featured by James 
C. Madden and John L. Meyer, 
Jr., of Miami, Florida, who have 
established a thriving appliance 
service business. More than 5,000 
repair jobs were serviced in their 
first year of business, just com- 
pleted a few weeks ago. 

With more than a dozen years of 
utility-company training tucked 
into their mental tool kits when 
they started their enterprise, 
Messrs. Madden and Meyer real- 
ized that before them lay a broad- 
er market than the servicing of 
household appliances. For some 
time they had observed that ho- 
tels, restaurants and beauty shops 
were outfitting with bigger and 


better electrically-operated de- 
vices. Doctors were doing the 
same thing. 

So, Madden and Meyer who con- 
duct their business under the 
trade style of “Florida Appliance 
Service,” proceeded to equip them- 
selves to handle commercial and 
professional apparatus, as well as 
domestic items. 

For instance, they rigged up a 
device for testing the temperature 
controls of commercial pressing- 
irons. It is just as useful, of 
course, in checking the household 
type. The essential part of the 
equipment is a thermo-couple, This 
instrument they mounted on an 
asbestos-covered wooden _ base 
large enough to test the biggest 
hand-operated pressing irons. The 
terminals from the thermo-couple 
are attached with silver solder to 


Above, James Madden, of Florida Appliance Service, 
employs a testing device to check pressing iron tem- 
perature controls. Right, a 900° thermometer takes the 
guess work out of an electrical fry kettle adjustment. 
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a 2” x 2” aluminum plate set in 
flush with the top surface of the 
asbestos. 

When the iron to be tested is 
connected up, the device registers’ 
the amount of heat developed at 
each of the temperature-positions. 
For example, the correct tempera- 
ture for pressing rayon is 200° to 
225° F. If the testing instrument 
reads over or under at that posi- 
tion, the proper adjustment may 
be made. 

“A tailor,” relates Madden, 
“brought in a pressing iron which 
had been dropped and its handle 
broken. We made the repair, and 
tested the temperature controls. 
They were out, so we adjusted 
them. The face of the iron was 
gummy, and we polished it up. 

“This tailor, who operates a 
large alteration shop, catering to 
department and clothing stores, 
was more than glad to pay the 
small charge for the extra service. 
In fact, he was so pleased to get 
his iron back in better condition 
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“Brother, it's a honey! We’re supplying special parts to an airplane 
plant. Keeps us hopping 24 hours a day. And production’s as good 
on the night shift as on the day shift. How come? Well, a good part 
of it’s the fluorescent lighting—and the FLEUR-O-LIER fixtures that 
go with it. They do a job the way our product does in a bomber. 


“Yep — FLEUR-O-LIERS, I said. 





Swell idea. 40 different manufac- 
‘urers design their own fixtures, 
but build ’em to the same 50 
specifications set up by MAZDA 
lamp experts. Then Electrical 
Testing Laboratories in New 
York checks ’em against those 
standards and certifies the fix- 
tures if they’re okay. Yes sir — 
that FLEUR-O-LIER label on 
a fixture tells me it’s RIGHT! 



















“And get this. We hung ’em so that we 
got not only a swell lighting job, but 
so that we could clean ’em easily. We 
found if we didn’t use soap and water 
regularly, dirt and dust would cut 
down light as much as 50%! But out- 
side of cleaning and occasional re- 





Dependability counts! See why 
you get it in FLEUR-O-LIERS 


e Certified ballasts and starters . . assur- 
ing balanced, economical operation 
—most light from your lamps—high 
power factor (over 85%). 


e@ Durability and safety 
e@ Ease of maintenance 
@ Maximum light output 


e Flicker correction (on two-lamp 
circuits). 

e Correct ventilation e 

e@ Every unit carries the FLEUR-O-LIER 
Manufacturers’ Guarantee. 


* * * 


A vital tool in wartime production, 
fluorescent fixtures now require a suitable 
WPB oe rating. Any of the FLEUR- 
O-LIER Manufacturers, your electrical 
contractor, wholesaler or electric service 
company will be glad to work with you 
on this to get the best lighting possible. 





lamping, we don’t have to fuss with 
FLEUR-O-LIERS. They doa great job!” 


FLEUR-O-LIERS 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open 
to any manufacturer who complies with FLEUR-O-LIER requirements 





f--------- 
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Fleur-O-Lier Manufacturers+ 2151-8 Keith Bidg., Cleveland, 0. 


Please send me FREE new booklet ‘50 Standards 
for Satisfaction,”’ together with list of Fleur-O-Lier 
manufacturers. 


Name 





Address _ 








Crdenaentnenedemeceanianass 





ae 
Le) 
















































than it was before being dropped, 
that he not only has been sending 
us all of his appliance-repair bus- 
iness but he has recommended us 
to his friends and business ac- 
quaintances.” 

Madden and Meyer use special 
testing apparatus for servicing 
baker’s and restaurant equipment 
—electric ovens and fry kettles. 
For the latter they use a 14-inch 
900° F. thermometer, and for the 
former a thermo-couple. “The 
thermo-couple test,” explains Mey- 
er, who does much of the firm’s 
commercial work, “is the only ac- 
curate method I know of for check- 
ing oven temperatures. As soon 
as one opens an oven door to 
insert a thermometer, the tem- 
perature drops. Since the thermo- 
couple test is made with the door 
closed, there can be no doubt as to 
the interior temperature.” 

Both firm members stress the 
advantages of employing testing 
devices in appliance servicing. 
Not only do they save much valu- 
able time in locating trouble, but 
these instruments also reduce to 
an absolute minimum any com- 
plaints that work was not prop- 
erly done. Moreover, this special 
equipment has a very definite 
merchandising value. It makes a 
decidedly favorable impression on 
the company’s customers who feel 
that the cure of their appliance 
ailments has been affected with 
scientific accuracy. 

Madden and Meyer have built 
up sizeable volume in the serv- 
icing of the various types of elec- 
tric fans, ventilating and cooling, 
commercial and domestic, fixed 
and portable. Repairs on fan and 
refrigerator motors produced by 
one manufacturer, from whom 
they have “authorization,” they 
make themselves. During the win- 
ter, they did a nice business in 
servicing electric heaters. 


Medical Equipment Needs Repair 


There is a golden opportunity, 
they point out, in the servicing of 
electric equipment used by doc- 
tors. Locally, manufacturers’ rep- 
resentatives formerly handled 
most of the maintenance on this 
type of apparatus. Now, the cur- 
tailment of transportation, and the 
induction into the armed forces of 
manufacturers’ personnel, have 
opened up a new “market” for ap- 
pliance servicing. 

By advising physicians that its 
men are competent to make elec- 
trical repairs on medical apparat- 
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Madden and Meyer, of Florida Appliance Service, divided a 20 ft. by 60 

ft. building on a main traffic artery into a display room and work shop. 

The firm’s name can be seen for blocks and the location is such that many 
customers can bring in and call for their appliances. 


us Florida Appliance Service has 
picked up a good bit of this type 
of business. Solicitation of de- 
partment, hardware, jewelry, drug 
and automotive-parts stores which 
sell appliances has added sstill 
further to the firm’s volume. 

Madden and Meyer also con- 
struct certain types of special elec- 
trical equipment to order. A local 
company which made wooden fish- 
ing rods of high quality was hav- 
ing difficulty in baking them out 
sufficiently to prevent the flaking 
of finish lacquer. In order to 
solve this problem, Madden and 
Meyer designed a thermostatical- 
ly-controlled oven which dehydrat- 
ed the rods to a point where the 
lacquer no longer peeled off. Later 
converting to war - production 
work, the same company commis- 
sioned Florida Appliance Service 
to design and install special elec- 
tro-plating equipment. 

While catering to the repair of 
commercial and professional ap- 
paratus, the firm by no means 
neglects the servicing of house- 
hold appliances. Part of Mad- 
den’s time and that of two thor- 
oughly-experienced men is devot- 
ed to restoring to usefulness 
ranges, refrigerators, washers, wa- 
ter heaters and small appliances. 

When the Florida Power & Light 
Company’s Miami branch discon- 
tinued its appliance-service de- 
partment in July of last year, Mad- 


den and Meyer decided to pool 
their experience and their finan- 
cial resources for the purpose of 
establishing a business of their 
own. As one of their initial steps, 
the two men selected as their base 
of operations a 20 ft. by 60 ft. 
store in the 700-block on West 
Flagler Street, one of Miami’s 
principal east-west traffic art- 
eries. 

The space they acquired, Mad- 
den and Meyer divided into a 
20 ft. by 40 ft. workshop and a 
20 ft. by 20 ft. combination of- 
fice and display-room. In the lat- 
ter, they have a “lighting center” 
and a well-selected stock of small 
appliances. They also stock flu- 
orescent lamps and service the 
fixtures. 

Their shop reflects the impres- 
sion of working efficiency which 
Madden and Meyer consistently 
have endeavored to create in the 
minds of their customers. A well- 
equipped bench, provided with 
plenty of outlets, extends almost 
the full length of the shop on one 
side. The wall on the other side 
is fitted with shelves and bins 
for storing replacement parts. 

In order to avoid cluttering up 
valuable work-space, Madden and 
Meyer rented at small cost a near- 
by garage in which they store 
“junk” parts and old appliances 
that they have been able to obtain. 

(Continued on page 74) 
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“Without exception, the properly designed starter 


can contribute more to the useful life of the 


Fluorescent lamp than any other accessory.” 


IGID tests on delicate instruments such as 
R the cathode-ray oscillograph have definitely 
proved that G-E Starters are properly designed 
to prolong the life of your fluorescent lamps and 
give more economical fluorescent lighting. For 
instance: 

In all G-E Starters, preheating of the lamp 
electrodes is accurately timed to start the lamp at 
the right moment — not before, not after. This 
accurate timing conserves lamp emission material 
(vital to long lamp life). 

In all G-E Starters, the constant breakdown 
voltage is maintained throughout the life of the 
starter at a point where it will not interfere with 
good lamp operation. Again, lamp life is pro- 
longed through proper design. 


For complete information on G-E Starters and Rotating Lock 


It’s not surprising, then, that enthusiastic users 
everywhere ask for G-E Starters when they want 
the best performance from their fluorescent light- 
ing equipment. 


WHEN BUYING FLUOR- 
ESCENT FIXTURES—Insist 
that your fixtures have certi- 
fied G-E equipment consist- 
ing of G-E Starters and Ro- 
tating Lock Lampholders, 
G-E Mazda F Lamps, and 
G-E Ballasts. It’s the best way 
to buy “protection” for your 
fluorescent lighting equip- 
ment, 




















Lampholders, write Section G 923-16, General Electric Company. 


APPLIANCE AND MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 


GENERAL )ELECTRIC 



































Even the Appliance “<Freeze” 
Order Has Its Silver Lining 


IEWING the freeze order on 
the manufacture and sale of 
new electrical appliances as just 
another opportunity for service, 
Boggs Radio & Electric Service, 
Ensley, Ala., recently purchased 
and moved into a new brick home 
which affords three times as much 
room as in his old location. It is 
located on a street car stop cor- 
ner with considerable value from 
an advertising standpoint. 
Having gone through several 
ups and downs in the business 
curve since going into business in 
1907, J. R. Boggs, proprietor, con- 
sequently holds no fear of the 
future. In fact, he sees an even 
greater opportunity to build up his 
repair service since new appli- 
ances cannot be bought and old 
ones will have to be maintained. 
One good idea offered by Mr. 
Boggs to other repair shops for 
the mass collection and repair of 
electric appliances is as follows: 
first, circularize residents in a 
certain neighborhood, advising 
them that a service truck will be 
in that section within a week. For 
this purpose, the mailing list of 
the Birmingham Electric Com- 
pany, which is cooperating with 
dealers in building up service bus- 
iness, is available. A return, self- 


addressed post card is enclosed, 
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asking people with appliances 
needing repairs to notify the shop 
by mail. 

Then at the appointed time, the 
truck makes the rounds of the 
neighborhood picking up crippled 
appliances. The service-salesman 
on the route also drums up busi- 
ness—first by telephone contacts, 
and then by direct calls in some 





A steady stream of appliances for 

repair pass over this counter. The 

young lady is Mrs. Helen Barnes, 
daughter of the proprietor. 


instances. Howeyer, cold can- 
vassing is not encouraged. If de- 
sired, the service man gives the 
customer a price on picking up 
the appliances, or telephones aft- 
er the trouble has been located in 
the shop. Where there is no other 
understanding, the shop takes the 
appliances with the understanding 
that it will go ahead and make the 
repair, if feasible, and charge a 
reasonable price for the job. After 
the appliances are repaired, they 
are then redistributed to the prop- 
er homes, all in one trip. This 
saves time and equipment, and 
makes a pick-up and delivery serv- 
ice profitable. 

Mr. Boggs said that except for 
this mass pick-up service, which 
is varied as between neighbor- 
hoods, customers are encouraged 
to bring their appliances in for 
repair and then pick them up. He 
estimated that a firm needs to 
charge about twice as much where 
an individual pick-up and deliv- 
ery service is offered, and this 
may become impossible as trucks 
and tires wear out. However, in 
the case of major appliances, 
which this concern also repairs, it 
is not always possible for the 
customer to bring in the equip- 
ment. In case of refrigerators, re- 

(Continued on page 74) 
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Interior view of the commodious display room showing small appliances. 
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HE GOVERNMENT has 
clamped down hard on credit 
and according to some authorities, 
needless borrowing from any quar- 
ter may become _ non-existent. 
This means just one thing for 
the electrical contractor and deal- 
er. He must sustain himself with 
his own working capital to a great- 
er degree than ever before, even 
in depression times. 

From our accounting commit- 
ments in this field, we know that 
the majority of contractors and 
dealers never consider working 
capital, often do not know how to 
compute it but focus all atten- 
tion on profits, sales and net 
worth, disregarding working cap- 
ital entirely. Such action was 
loaded with plenty of dynamite 
in days BPH (Before Pearl Har- 
bor) but today, it has dive-bomber 
repercussions. 

We are reminded of a call we got 
early in 1941 to close the books 
for an electrical contractor-deal- 
er who had gone into receivership. 
Local business men were sur- 
prised. From the outside looking 
in, he seemed to be prospering 
but a study of his financial state- 
ment, as of the date of receiver- 
ship, revealed that he had gone 
blitzkrieg because he lacked work- 
ing capital, which is the excess 
of current assets over current lia- 
bilities, a condition to guard 
against today. We realize that 
circumstances may force the con- 
tractor to go short on working 
capital, nevertheless, in many in- 
stances, he may be able to keep out 
of the danger zone if he watches 
this important factor in business 
management. 

Working capital consists of two 
parts: cash assets, comprising 
cash and receivables, and trading 
assets or inventories. When cash 
assets equal current liabilities, 
your financial status may be con- 
sidered satisfactory. Try to ap- 
proximate this ratio at all times. 


Dangerous Conditions Exist 


In an analysis made in 1941 
covering 23 financial statements 
of electrical contractors, we 
found that the current liabiliti2s 
averaged 27 per cent more than 
their current assets, a dangerous 
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By Arthur Roberts 


This is one of a series of articles 
which will discuss various phases 
of business management from the 
viewpoint of the electrical contrac- 
tor and appliance dealer. The first 
article of the series appeared in 
the December 1941 issue of this 


publication. 








condition, yet, these contractors 
thought they were sound financial- 
ly because sales were good and 


net worth was substantial on pa-. 


per. If cash and receivables ex- 
ceed inventory, the working capi- 
tal may be lower than if inventory 
exceeds cash and receivables, be- 
cause there is more confidence in 
the liquidity of cash assets than 
in inventory. Inventory is sub- 





Keep “Working Capital’? Working ! 


ject to market fluctuations, cus- 
tomer acceptance and government- 
al restrictions, which may reduce 
its book value or limit market- 
ability, whereas, cash and receiv- 
ables are definite sums. 
Although it is true that because 
of merchandise shortages, inven- 
tory may have a greater “forced 
sale” value today, no one knows 
what will happen tomorrow so it is 
wiser to stick to the old standards 
when computing working capital. 
No fixed ratio is recommended be- 
tween cash and the other accounts 
but it is generally expected that 
the bank balance will run from 
20 to 25 per cent of current loans. 
For this contingency alone, Wil- 
liam Mitchell, representing a typi- 
cal contractor, should have had 
about $1,000 in the bank. His 








WILLIAM MITCHELL, Electrical Contractor-Dealer 
Financial statement as of April 1941, 


just before the receivership 
Assets 


CS Oe i sad etme ie v8 
Pe Oe NE ns a. 64. ono cue 
Accounts Receivable ............ 
pe Bee eee eee ee 


Inventories 


Total current assets ............ 
Land for business purposes ...... 
Building for business purposes ... 
Showroom, office, shop fixtures and tools ..... 
EEE late 5 o-5 oss oo os we 


SE Se MNO 6 6 os ao oe vines 


Other assets 


Insurance deferred ........... “te 
Investment in property for business expansion . . 


Total of Gtber BIGGIE 5.0055 cee 


Tote GC OH BOONE 2. 6 i ses cae 


2,535.30 


Torte $10,512.25 





ee ee TT $10,950.00 


740.00 


$22,202.25 





Liabilities 


Accounts PAVED ...0ccscvcernces 
Notes Payable to banks and others 


ee rie o $ 3,226.20 


4,683.20 


Deferred liabilities, including wages, interest 


CE TE ocica dus asv cestode 


Total current liabilities ........ 


Fixed liabilitiies—mortgage payable 


eo eee ee ee 


I IR 5 Ge iinrs wig.d eke wae a & 


Total liabilities and net worth ..... 


ee ee eee $ 8,137.50 
rere ery reer ee re 3,000.00 
oer rrr re tr ee $11,137.50 
11,064.75 


sees Na Cae Wee ee $22,202.25 
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balance sheet, a copy of which is 
shown here, lists $115.83 on hand 
and in bank. This balance sheet 
carries the same ratios as the 
statement reveiwed at the date-of 
receivership mentioned heretofore. 
For ethical reasons, however, we 
have changed the figures slightly 
to avoid identification, and, of 
course, Mitchell is not his real 
name. 


Effect of Seasonal Demands 


The working capital may fluc- 
- tuate with seasonal demands. In 
normal times, the contractor 
should see that working capital is 
high before heavy seasonal pur- 
chases so that he can stock up 
amply and take discounts. Lack 
of adequate working capital is 
one reason why many contractors 
and dealers pass discount dates 
and have no cash available to take 
advantage of attractive offers. 
They invest too heavily in fixed 
assets, or in other ways, impair 
working capital. 

Often, this lack of funds isn’t 
noticed until creditors press or 
business drops or reverses of one 
kind or another set in. Today, 
with merchandise hard to get, 
suppliers are taking a stiffer at- 
titude toward credit, which is a 
good reason why _ contractors 
should watch their working cap- 
ital closely because those who pay 
on the line are those who will 
get supplies if they are obtain- 
able at all. 

Where management is efficient, 
the working capital is usually in 
better conditions than where the 
reverse is true because loss leaks 
that impair working capital are 
kept at minimum. Where credit 
is granted promiscuously and col- 
lection procedure is below par, 
working capital is likely to be un- 
satisfactory. The capable business 
manager will keep sales moving so 
that cash keeps coming in con- 
sistently, he will estimate for 
profit and watch his costs. With 
appliance sales curtailed, he will 
push repair service to keep out of 
the red, all of which affects work- 
ing capital favorably. 

Mitchell’s balance sheet shows 
$2,535.30 in notes’ receivable, 
$1,205 of which were unsecured 
and taken in lieu of payments on 
accounts receivable, which total 
$4,290.95. <A ratio of about 25 per 
cent of unsecured notes to open 
accounts is too high. Ten per 
cent is considered deadline and 
it is better to scrap such practices, 
war or no war. In a business where 
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notes receivable are seldom found 
on a balance sheet or are relative- 
ly high, their presence indicates a 
weak collection system. 

Mitchell has a working capital 
of $2,374.75, the difference be- 
tween $10,512.25 and $8,137.50, 
current assets to current liabiii- 
ties, as shown on the accompany- 
ing balance sheet. If inventory 
and receivables were of ready 
liquidity, this contractor’s work- 
ing capital should have been 
around $8,000 with more than 
$1,000 in cash always on hand un- 
til the notes payable were paid off. 

This would give what is known 
as a “current ratio” of about 2 
to 1. Bankers and credit men 
consider that a contractor or deal- 
er is financially sound if he can 
show this current ratio and this 
rule holds today as in peacetime. 

This contractor, for his size, had 
an ample net worth on paper, but 
notice that he has set aside no 
reserves for depreciation, allow- 
ance for bad debts, loss on tools, 
or inventory. Inasmuch as he had 
been in business nine years, it 
least $3,000 should have been set 
aside for these expenses. 

The size of the net worth is not 
the only yardstick for measuring 
the stability of an electrical con- 
tractor’s business today. There 
are other factors, of which work- 
ing capital is of prime importance. 
Working capital is like gas to a 
car. A business can’t run without 
it. Mitchell made substantial prof- 
its during his business life and 
had acquired a tidy net worth 
even when reserves are deducted 
but sales began to dwindle in 1938 
because lack of working capital 
was throttling operations. 

This condition brought on other 
defects. He began cutting prices 
to get business, granted credit too 
freely to dubious accounts, gave 
excessive trade-in allowances, 
built up volume that was ques- 
tionable, drew larger remunera- 
tion than conditions warranted, 
paid off $6,420 on the business 
property with a mortgage of $3,000 
still outstanding, invested $665 in 
an adjoining lot for contemplated 
expansion, freezing his working 
capital in such over-expenditures 
for fixed assets and personal with- 
drawals instead of maintaining a 
safe margin for current obliga- 
tions. 

It is all right to acquire hold- 
ings for future expansion but it 
is dangerous to tie up excessive 
working funds in fixed assets. 
This impairs working capital be- 


cause an over-investment in fixed 
assets means high fixed charges 
for taxes, upkeep, depreciation, 
ete. 

The dependable contractor and 
dealer knows how to make profits 
and what to do with them after- 
ward. On the surface, it seemed 
as though William Mitchell was 
prospering but each additional 
month brought him nearer to in- 
solvency as creditors pressed 
harder, as upkeep on fixed assets 
mounted, as inefficient manage- 
ment kept sales in low and profi*s 
likewise. 

The wise contractor works for 
his money and makes money work 
for him. Mitchell didn’t play the 
game both ways. That is why he 
went with the wind. When analyz- 
ing your financial statement 
monthly, which, by the way, should 
be a “must” for the duration, 
consider working capital. It is a 
greater hazard to overlook it in 
these hectic times than when there 
was greater calm because heavy 
taxation and other costs are plac- 
ing a tremendous strain on liquid- 
ity, not to forget credit restric- 
tions. Try to keep enough cash 
on hand to meet all bills for at 
least 60 days. 


Value of Working Capital Analysis 


The analysis of working capital 
from month to month will keep 
the contractor posted as to wheth- 
er this ratio is more or less favy- 
orable from period to _ period. 
Watching such trends is mainly 
the reason why the contractor 
should make comparative analy- 
ses of business operations and fi- 
nancial position regularly. 

In seeking explanations of the 
movements pro and con, the con- 
tractor is in a position to take 
the necessary corrective measures 
or follow through along the prop- 
er paths. The most important 
consideration is whether you can 
meet your liabilities as they ma- 
ture, including the anticipated 
pro-rata expense for taxes, and 
the device for measuring this ca- 
pacity is the working capital ratio. 
The contractor can keep himself in 
the clear financially and go after 
maximum sales without being 
straight-jacketed for lack of funds 
if he watches working capital 
trends and maintains a safe ratio 
to requirements. 

In normal times, and they will 
return again, so there is advantage 
in getting this earful now, the 
maintenance of an adequate sup- 

(Continued on page 74) 
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War Problems Will 
Occupy IES Meeting 


A multitude of war problems that 
the lighting profession can help solve, 
most of them concerned with the man 
behind the man behind the gun, will 
be discussed at the Wartime Lighting 
Conference of the Illuminating Engi- 
neering Society to be held in St. 
Louis, September 21 and 22. 

Lighting for faster and better pro- 
duction, lighting for protection 
against the ever-present saboteur, ac- 
ceptable substitue materials in light- 
ing equipment, and blackout lighting 
—are a few of the subjects to be 
covered in the two-day convention. 
The conference will open Monday 
morning, September 21, featuring 
the president’s address, by Willard C. 
Brown; a report of the Committee on 
Progress, by C. E. Weitz; and a dis- 
cussion of alternate materials for 
luminaires, by E. H. Robinson. 

A symposium on lighting for war- 
time production will occupy the entire 
Monday afternoon session. The pro- 
gram will include recommendations 
with particular reference to the war 
industries; lighting for the dairy 
manufacturing industry; a report of 
the ILE.S. Committee on light in war- 
time; an important investigation in 
the field of natural lighting; and a 
discussion of methods and equipment 
to foil the saboteur. 

A Monday evening session, which 
will start at 7 o’clock, will include 
papers on how to obtain utilization 
factors in excess of 100 per cent 
through proper treatment of room 
finishes, and a discussion of war pro- 
duction plants with particular em- 
phasis on lighting. 

A technical session on Tuesday 
morning, September 22, will include 
discussion on the application of cold- 
cathode sources to interior lighting; 
photometric procedures and data on 
visibility of reflex reflectors; and 
luminescent paints and materials use- 
ful in the war effort. 

A special luncheon meeting will be 
held Tuesday under the joint auspices 
of the I.E.S. Lighting Service Forum 
and the St. Louis Electrical Board 
of Trade. R. F. Hartenstein, chair- 

man of the Lighting Service Forum, 
will preside over the meeting which 
will include a discussion of future 
lighting conditions and pertinent com- 


ments on war production rulings as 
they affect the lighting industry. 
For Tuesday afternoon a defense 
committee session has been scheduled. 
This will be a unique, fact-finding 
session providing up-to-the-minute 
news and data in the interest of 
national defense, particularly with 
regard to blackouts and dimouts. The 
meeting will be concluded with the 
president’s reception, banquet and 
dance to be held Tuesday evening. 


G.E. Sponsors Campaign to 
Blast Lighting Bottlenecks 


Grim determination marked cere- 
monies attending official dedication 
in Cleveland, Ohio, on August 10, of 
an all-out nation-wide drive launched 
by the lighting industry “‘to eliminate 
from the war industry the thousands 
of lighting bottlenecks known to be 
seriously interfering with produc- 
tion.” 

This intensive wartime better-light- 
ing crusade, an outgrowth of a suc- 


ELIMINATC 
OF LIGHTS 


BOTTLE NECK 
WAR PRODUC 





cessful bottleneck-smashing drive 
conducted by General Electric’s lamp 
department soon after Jap Sunday, 
is designed to hammer away relent- 
lessly at all lighting bottlenecks day 
in and day out for the duration. Its 
immediate goal is the addition of 
600,000,000 man-hours annually in 
war industries from improved light- 
ing. 

Participating in ceremonies held 
in the G. E. Institute at Nela Park 
were representatives of the War Pro- 
duction Board, of the Ordnance De- 
partment, G. E. officials and other 
key men in the electrical industry. 

Dramatic highlight of the occasion 
was a presentation of the electrical 
industry’s newest and highest award 
—in recognition of patriotic-plus aid 
toward improved war production”— 
to Frank E. Mueller, of the Cleveland 
Electric Illuminating Company. The 
award consisted of a citation coupled 
with a solid silver bomber decoration, 
for his coat lapel, given in recogni- 
tion of his initiative in breaking light- 
ing bottlenecks and for taking a sol- 
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Occupying a prominent place in the G.E. Institute at Nela Park, is this 
dramatic scene with a huge illuminated “Wartime Lighting Service 
Record” book as center of interest. This “shrine” will be used to record 
names of lighting men who distinguish themselves in an all-out nation- 
wide drive to eliminate from the war industry the thousands of lighting 
bottlenecks known to be seriously interfering with production. Left to 
right in the picture are L. C. Kent, who directs activities of G.E. Institute, 
and W. G. Darley, who will supervise judging of candidates’ applications 
for membership in the bomber-builders’ “club.” 

















































emn pledge designed to have him 
build at least one flying fortress! 

Mueller was further honored by 
being the first to have his name in- 
scribed in a huge illuminated “War- 
time Lighting Service Record” book. 
The event took place in the G. E. 
Institute where the big book, in a 
shrine-like setting, will remain for 
the duration of the war. As other 
candidates qualify — candidates are 
divided into “craftsmen,” lighting 
men on the firing line of the wide 
industrial front, and “organizers,” 
the planners and directors of light- 
ing bottleneck breaking activities—- 
they too will be similarly honored. 

Thousands of men on the industrial 
lighting front, it is expected, will 
presently have their names inscribed 
in the bomber tome of honor. The 
silver and gold bomber lapel pins 
will be emblematic not only of the 
patriotic spirit of these men but also 
of the extra amounts of war goods 
they personally have helped to create. 

Ultimate goal set for this bomber 
drive is an annual creation of 600,- 
000,000 added man-hours, said to be 
a conservative objective. Translated 
into more dramatic terms, this is the 
equivalent of 6,000 flying fortresses 
each costing $250,000, or more than 
100,000 light tanks, or 250 destroy- 
ers, or 25 battleships. 

The lighting experts point out that 
wherever lighting conditions are ma- 
terially improved, production invari- 
ably is stepped up. In some cases, 
especially in the smaller ill-lighted 
plants, lighting has increased pro- 
duction 15, 25 and 30 per cent. That 
the goal set for this bomber drive 
is attainable seems probable. Accord- 
ing to the campaign’s sponsors, the 
600 million additional man-hours 
goal may be gained if so little as a 
3 per cent boost in production is 
achieved and if but one-half of the 
20 million workers estimated to be 
now engaged in war production are 
affected by the upped illumination. 

To be eligible for the gold bomb- 
er insignia, the aggressive lighting 
man need only prove that his efforts 
have resulted in the increase of 
100,000 man-hours, for example, 
through better lighting in a war 
plant, or plants, where production 
has zoomed to 3 per cent above nor- 
mal and where not less than 1,667 
workers have been affected. As a 
double check on this merely multiply 
the 60 man-hours gained per man per 
year by the 1,667 men. The result 
is the 100,000 man-hours required 
to build one big bomber. 


Vacuum Cleaner 
Replacement Program 


Realizing that the curtailment of 
domestic vacuum cleaners places a 
definite obligation on cleaner manu- 
facturers and offers an opportunity 
for their dealers and distributors to 
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PACKAGE REPLACEMENT PROGRAM—Twelve parts packages, three 
cleaners and five yards of bright red ribbon constitute an ideal display 
for the new Universal three point parts package Replacement Program. 
Realizing the importance of a tie-in between the new Universal parts 
packages and the Universal vacuum cleaners now in consumer use, the 
Promotion Department of Landers, Frary & Clark has set up a suggested 
display for service dealers offering the Universal Replacement Program. 
This display has been designed for use either in a window or showroom. 
Because of its simplicity and compactness it can be placed anywhere in 
the dealer’s store without taking up too much room. 


service and maintain cleaners in use 
in the American home, Landers, Frary 
& Clark, manufacturers of the Uni- 
versal tank-type and conventional 
type cleaners have announced a new 
vacuum cleaner “Replacement Pro- 


gram” designed for distributors and’ 


dealers. The program is directed 
toward taking care of the anticipat- 
ed increase in maintenance service. 

The new “three point’? vacuum 
cleaner program embraces sales and 
service methods to cover the import- 
ant types of servicing with which 
dealers and distributors will be con- 
fronted. The program which pro- 
vides a public service during the 
war offers additional sales opportun- 
ity for dealers and distributors. This 
program backed by the nationally 
known Universal trade name keeps 
the factory authorized dealer in the 
public eye and steps up his service 
sales. 

In this program, Landers, Frary & 
Clark offers to dealers for direct 
consumer sale two individual types 
of consumer parts packages con- 
taining the cleaner parts most freq- 
uently used. These parts packages 
retailing at $6.95 and $19.95 give 
every dealer an opportunity to profit 
from the increased demand for genu- 
ine factory parts which will keep 
thousands of Universal cleaners now 


in use in service. These two pack- 
ages contain parts that require no 
specialized servicing. 

The plan also includes a method of 
establishing a special service station 
for dealers who are prepared to make 
mechanical repairs and to rebuild 
customers’ cleaners. Complete infor- 
mation regarding this plan is out- 
lined in material that may be se- 
cured by writing to Landers, Frary 
& Clark, New Britain, Conn. 


Lighting Program Planned 
For Utility Companies 


Maximum utilization of existing 
lighting facilities is the theme of a 
wartime promotional program for 
public utilities released by the Lamp 
Division of the Westinghouse Elec- 
tric and Manufacturing Company. Di- 
vided into three sections, homelight- 
ing, industrial lighting and institu- 
tional advertising, the promotional 
literature points out the nature and 
extent of the vital job good light- 
ing is doing to help win the war. 

An outstanding feature in the pro- 
gram is a booklet “Keeping the 
Blackout Outside Your Home,” which 
tells how to equip the home with 
proper blackout precautions without 
interfering with regular, adequate 
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lighting. Simple directions, for prep- 
aration of inexpensive curtains made 
of cloths, blankets, wood or paper, 
are given. Additional folders ex- 
plain the proper care of lamps and 
fixtures and the importance of 
“better light for better sight.” 

Application of the “right amount 
of light at the right place” is the 
key to the program’s industrial light- 
ing section, which tells How to speed 
America’s battle of production with 
better lighting. Use of the proper 
type of illumination, size of bulbs 
and reflectors, correct location of 
fixtures and a regular lighting main- 
tenance program—all are described 
as essential to improving quality of 
workmanship in American factories, 
reduction of accidents, decreasing 
spoilage and protection against sab- 
otage. 

A series of eight institutional ad- 
vertisements have been prepared for 
placement in local publications and 
all are aimed at maintaining and 
building the prestige of public util- 
ities as a significant force in the 
war effort. 


Electrical Inspectors 
To Meet in Richmond 


Members of the Southern Section, 
International Association of Electri- 
cal Inspectors, will hold their annual 
meeting at Hotel John Marshall, Rich- 
mond, Va., on October 19, 20 and 21. 
The program for the business sessions 
will be devoted almost entirely to 
discussions of the conditions in the 
electrical industry resulting from the 
war program. It is anticipated that 
the supplement to the National Elec- 
trical Code, which is just going to 
press, will be available just hefore 
the Southern Section meeting. The 
Interim Amendments to the National 
Electrical Code, which will be pub- 
lished in the supplement, will provide 
a basis for considerable discussion 
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at the meeting. 

The Monday morning session will 
be featured by addresses by the in- 
ternational president, W. L. Gaffney, 
of Tacoma, Washington, and the 
Southern Section president, W. A. 
Stahl, of Jacksonville, Florida. Also 
at this session will be heard reports 
from the international secretary, V. 
H. Tousley, of Chicago; the Southern 
Section secretary, C. M. Jones, At- 
lanta; the executive committee, head- 
ed by E. C. Knox, of Miami. 

At the Monday afternoon session, 
E. S. Fitz, of Virginia Electric & 
Power Company, will discuss “The 
Importance of Electricity in the War 
Program.” Alvah Small, president 
of the Underwriters’ Laboratories, 
Inc., and chairman of the electrical 
committee, NFPA, of Chicago, will 
follow Mr. Fitz on the program speak- 
ing on “The National Electrical 
Code and Its War-Time Program.” 
Other subjects to be discussed at this 
session will include “Government 
Specifications and the Effect of War 
Production Orders on _ Electrical 
Work,” and “Plant Protection in 
War Time.” 

The greater part of the business 
sessions on Tuesday and Wednesday 
will be devoted to code discussion 
following the procedure adopted at 
the last meeting of the Southern Sec- 
tion. Under this plan, a code discus- 
sion panel will be provided to offer 
solutions to any code problems that 
may be brought up. The panel mem- 
bers include the following: Frank 
Camus, chairman, C. M. Jones, sec- 
retary, H. H. Weber, L. F. Adams, 
Arthur L. Abbott, James S. Mahan, 
M. M. Brandon, J. G. Fisher, George 
Welman, Victor H. Tousley, Frank 
Thornton, B. Z. Segall, E. C. Knox 
and W. A. Stahl. 

Among the addresses to be heard 
during the last two days of the meet- 
ing will be “Substitute Materials and 
Their Uses,” by M. M. Brandon, Un- 
derwriers’ Laboratories, Inc., New 


- 


The John Marshall Hotel, 
headquarters for the 
Southern Section annual 
meeting in Richmond, of- 
fers many cenveniences to 
add to the comfort of 
Southern Section members. 
It is located in the heart 
of the theater and shop- 
ping district, within walk- 
ing distance of many his- 
torical shrines, and _in- 
cludes an wir-conditioned 
coffee shop and seafood 
grill that have won a rep- 
utation for their fine 
southern cooking. The spa- 
cious Virginia Room, the 
convention auditorium, is 
also air-conditioned. 


York; “Legislative Activities,” by G. 
A. Sawin, of NEMA, New York; 
“More Wires and Conservation of 
Steel,” by Joseph Siddalls, H. H. 
Robertson Company, Pittsburgh. 


GECC Offers Contractors 
New Finance Plan 


Some capable contractors have 
avoided bidding on government con- 
tracts because they felt they had 
insufficient working capital. While 
they could arrange credit for neces- 
sary materials this did not answer 
the problem of meeting heavy weekly 
payrolls. 

General Electric Contracts Corpor- 
ation has recently extended a plan 
to the Southeast that should permit 
contractors to enter bids for con- 
tracts within the limits of their own 
capabilities rather than the amounts 
involved, according to announcement 
by Pete Thompson, district manager 
of the Contracts Corporation. 


W. J. Plunket 


The plan, briefly, is as follows: 
the contractor makes his connection 
with G.E.C.C. and the amount of 
money required to finance the proj- 
ect is agreed upon. The contractor ar- 
ranges to assign the proceeds of his 
contract to G.E.C.C., and G.E.C.C. 
will then pay all material invoices 
and advance moneys for payrolls as 
required. 

The charges for the service are re- 
ported to be reasonable and in many 
instances the savings to the contrac- 
tor because of cash discounts ob- 
tained on material purchases will ap- 
proximate the total cost of the serv- 
ice. 

When the job is completed and 
proceeds of the contract have been 
received, G.E.C.C. will immediately 
make a complete settlement of the 
transaction deducting the agreed up- 
on charge. 

W. J. Plunkett, of the General 
Electric Contracts Corporation’s dis- 
trict office in the Red Rock Building, 
Atlanta, Georgia, is in charge of the 
application of the new plan in the 
Southeast. 
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SILHOUETTES 
in the night 


Two silhouettes against the glowing sky, 
so similar in appearance and purpose, yet so 
vastly different in character. 


The one is a factory, with chimneys belch- 
ing smoke and fire, evidence of the productive 


energy beneath, working night and day to. 


feed the cannons of our fighters. 


Much more difficult a task, with many lives 
held in the balance, is that of the men behind 
the gun. Every flash, every rumble echoes a 


unity of purpose supported by the greatest 
single group in the history of the world. One 
object! Simply stated, but of colossal import. 
“Win the war!” 

Two silhouettes against the sky. One is a 
symbol of the country’s productive effort of 
which you and we are a part. We are pleased 
to place our facilitigs completely at the dis- 
posal of our government. We are proud that 
it is in our power to help the boys whose 
forms are outlined in that other silhouette. 
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“HANG THE LOAD ON HUBBARD HARDWARE” 


HUBBARD ann COMPANY 
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VERY DOLLAR I spend for War Bonds gives me a great big thrill of satisfaction! 

I figure I’m not only helping win the war but hastening the day when I'll be able 

to own the kitchen I’ve always dreamed about—a Hotpoint Electric Kitchen like 

Jane’s. You can’t imagine how much actual time and work it saves her every single 

day—how amazingly easy it is to keep clean—how delightfully cool it always is' 
ts" 
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‘ 600° 
The cost of a Hotpoint Electric Kitchen 


bout 10% of home-building costs 


averages at 













I never realized that a practical Hotpoint Elect 
Kitchen could be so handsome! It’s cemais 
a beauty—every gleaming inch of it! And b 
of all—it -costs far less than we ever thoug 
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FOR A $6,000 HOME —The Colonial Kitchen (left), 
plete with Hotpoint Range, Refrigerator, Electric D 
washer, Sink and Hotpoint Steel Cabinets, costs so !q 


that many $6,000 homes now enjoy them 
























FOR A $4,000 HOME—The Sunset Kitchen (apove), Hotpoin 
of thousands installed in low-cost defense hos 
A equipped with Hotpoint Range, Refrigerator, H for you. ) 
A Sink and Steel Cabinets. morrow’ 
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0 AMERICA’S WAR EFFORT 


...and a Plan for the Future! 
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A DOUBLE-ACTION PROGRAM 


To Sell War Bonds NOW 


Hotpoint’s new advertising program is 

designed to tell the American people 
that the money they invest in War Bonds to- 
day renders double service. It helps Uncle Sam 
buy the materials of War now, and provides 
a fund with which buyers of bonds may 
finance the products of peace, after the War. 
It provides added incentive for buying War 
Bonds; gives a good reason for saving. 






To Finance Post-War 
a ie Purchases while Hotpoint’s 
facilities are converted to War production the 
day will come when our dealers, distributors, 
and customers will turn back to peace-time 
business. Meanwhile Hotpoint’s War Bond 
advertising is telling your prospects and cus- 
tomers to buy more War Bonds with which 
to finance the purchase of a new Hotpoint- 
Electric Kitchen after the War is won. 











How You Can Help— 
Hotpoint’s new wartime program is 
for you. The plan book “Maybe To- 
morrow” explains every step and 
shows mailing pieces, newspaper 
advertisements and the novel Home 
Planning File. Ask your Hotpoint 
Distributor for details. This program 
enables you to urge your customers 
to earmark their War Bond Savings 
for Hotpoint appliances after the War. 





EDISON GENERAL ELECTRIC APPLIANCE CO., Inc., 5614 West Taylor Street, Chicago, Illinois 


Washington Likes This Cooperation 
Hotpoint’s War Bond advertising pro- 
gram is doing a vital job for Uncle 
Sam. It gives a new dimension, an added 
reason why people should buy more 
War Bonds and keep them. Officials at 
Washington are pleased with the idea. 

Follow through locally by using 
Hotpoint’s mailing pieces, Home 
Planning File and newspaper ads. 
Uncle Sam will appreciate your effort. 
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Home Planning File 
Makes it easy for your 
customers to file and save 
ideas for the home they 

lan to build after the 

ar. Keeps your name 
constantly before them. 
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Electric Meter Production 
Curtailed for Duration 


Production of the common house- 
hold electric meter will be curtailed 
for the duration under an order is- 
sued recently by the War Production 
Board. At the same time, restric- 
tions on deliveries to take effect im- 
mediately were ordered. 

General Limitation Order L-151 
provides that manufacture of all so- 
called “domestic watthour meters” 
are to be prohibited after September 
26, 1942. Production of meters in 
the interim is restricted to two and 
one-half per cent of the total number 
of meters manufactured by any pro- 
ducer during the entire calendar year 
1941, 

This action is expected to make 
available about 750,000 pounds of 
copper for military purposes at cur- 
rent rates of production. In addition, 
approximately 3,000,000 jewels of an 
industrial type will be made avail- 
able for precision instruments used 
in military operations. Approximate- 
ly 2,000,000 meters of all types were 
manufactured last year. 

Existing meter manufacturing fa- 
cilities will be converted to produc- 
tion of precision-type combat instru- 
ments, gauges, measuring devices, 
ete., for the Army and Navy. 

The electric motor and control sec- 
tion of the general industrial equip- 
ment branch of WPB has announced 
that henceforth new motors will be 
released only for the most import- 
ant war and civilian requirements. 
Other applicants for new motors will 
have to adapt used equipment to 
their needs. In general, large motors 
of any kind—used or new—are not 
available for other than war or es- 
sential civilian purposes. 

At the same time, in a broad move 
to conserve materials, production ca- 
pacity, and manpower in the electri- 
cal goods manufacturing industry, the 
electric motor and control section an- 
nounced that it is requesting produc- 
ers to undertake a voluntary simpli- 


fication program covering types and- 


designs of motors. “Overloading” of 
present equipment beyond its rated 
capacity will be an integral part of 
this program. 

In order to have a complete file 
showing all available used motors in 
the country, the WPB has asked that 
owners of motors adapted for com- 
mercial purposes communicate with 
the conservation division, used-equip- 
ment section, giving all relevant in- 
formation. 


Hygrade Sylvania 
Changes Name 

tockholders of Hygrade Sylvania 
Corporation, meeting at Salem, Mass., 
July 30, acted to change the name 
of the corporation to “Sylvania Elec- 
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tric Products, Inc.”” The new name 
became effective August 12, 1942. 

It is planned to use the trade 
name “Sylvania” on all the company’s 
products. This change will be made 
as rapidly as is consistent with econ- 
omies of operation and the conserva- 
tion of materials. 


San Antonio Utilities 
Purchased by City 


The City Council of San Antonio, 
Texas, meeting in special session July 
25, voted to issue $35,000,000 in rev- 
enue bonds for the purchase of all 
San Antonio Public Service Company 
properties and passed regulations pro- 
viding for the operation of the utility 
system. Complete control and man- 
agement was lodged in the hands of 
a five-member board of trustees com- 
posed of D. F. Youngblood, W. B. 
Tuttle, Franz C. Groos, Walter P. 
Napier, and the mayor as an ex-of- 
ficio member but with voting power. 
The board of trustees is to name a 
general manager, who will receive 
an annual salary of $12,000, and is to 
appoint all officers and employees to 
operate the utility. 

The bonds will mature over a 30- 
year period. First revenues each year 
from operation of the gas and elec- 
tric systems in the San Antonio met- 
ropolitan area are to be used to pay 
current operating expenses, insurance 
and expenses of maintenance and re- 
pair. Next available revenues will go 
to meet principal and interest pay- 
ments on ‘bonds with an additional 20 
per cent being set aside each year 
for accumulation of a reserve fund. 
Remaining revenues will be received 
by the city and the San Antonio In- 
dependent School District in lieu of 
taxes that would be paid if the utility 
systems remained in private hands. 

Col. W. B. Tuttle, member of the 
board of trustees, was for many years 
president of the San Antonio Public 
Service Company, and more recently, 
was chairman of the board of the 
company. 


Standards Issued on 
Service Equipment 


The National Electrical Manufac- 
turers Association announces the re- 
lease of a new publication entitled, 
“Service Equipment Standards.” 

Tre new handbook incorporates 
general, performance, rating. marking 
and test standards for devices such 
as service entrance and meter serv- 
ice switches, service circuit breakers, 
meter test blocks and combinations 
of meter service switches and branch 
circuit fuse holders or branch cir- 
cuit breakers. 

Copies may be obtained from 
NEMA headquarters at 155 East 44th 
Street, New York, N. Y. The price 
is 30c per copy. 





Meetings and 
Conventions 


Sept. 17-18, International Associa- 
tion of Electrical Inspectors (North- 
western Section), Portland, Oregon. 

Sept. 21-23, International Associa- 
tion of Electrical Inspectors (South- 
western Section), Fresno, California. 

Sept. 21-22, Illuminating Engineer- 
ing Society, Hotel Jefferson, St. 
Louis, Missouri. 

Oct. 4-7, International Municipal 
Signal Association, Inc. (47th Annual 
Meeting), Benjamin Franklin Hotel, 
Philadelphia, Pennsylvania. 

Oct. 5-7, International Association 
of Electrical Inspectors (Western 
Section), Book-Cadillac Hotel, De- 
troit, Michigan. 

Oct. 5-9, 31st National Safety Con- 
gress & Exposition of the National 
Safety Council, Stevens Hotel, Chi- 
cago, Illinois. 

Oct. 12-14, International Associa- 
tion of Electrical Inspectors (Eastern 
Section), New Haven, Connecticut. 

Oct. 19-21, International Associa- 
tion of Electrical Inspectors (South- 
ern Section), Richmond, Virginia. 

Oct. 26-30, National Electrical 
Manufacturers Association (Annual 
Meeting), Waldorf-Astoria Hotel, 
New York, New York. 

Oct. —, National Electrical Whole- 
Salers Association (Semi-Annual Con- 
vention). 

Nov. 30-Dec. 1, National Industrial 
Council, Waldorf-Astoria Hotel, New 
York, New York. 

Dec. 2-4, National Association of 
Manufacturers (Congress of Ameri- 
can Industry), Waldorf-Astoria Ho- 
tel, New York, N. Y. 

1943 

Jan. 25-29, American Institute of 
Electrical Engineers (Winter Conven- 
tion), Engineering Societies Bldg., 
New York, New York. 

May 10, National Fire Protection 
Association, Palmer House, Chicago, 
Illinois. 

June 21-25, American Institute of 
Electrical Engineers (Summer Con- 
vention), Cleveland, Ohio. 

Oct. 25-29, National Electrical 
Manufacturers Association (Annual 
Meeting), Waldorf-Astoria Hotel, 
New York, N. Y. 
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Enginemen Needed for 
Federal Building Plants 


Enginemen (steam-electric) are 
needed to be in charge of heating, re- 
frigerating, and ventilating systems 
in Federal buildings in Washington, 
D.'‘C. The United States Civil Service 
Commission is recruiting enginemen 
for positions paying from $1,680 to 
$2,040 a year. 

There is no education requirement. 
There are no age limits. Filing ap- 
plication forms, obtainable at first- 
and second-class post offices, is all 
that is necessary to be considered. 
Applications must be filed with the 
Civil Service Commission, Washing- 
ton, D. C., and will be accepted until 
further notice. Qualified persons are 
urged to apply at once. 
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| Amendments to National 
Electrical Code Approved 


The Chairman of the Electrical 
Committee, NFPA, A. R. Small, has 
announced that Tentative Interim 
Amendments to the National Electri- 
cal Code—Nos. 44 revised, 53, 54, 
56, 61 and 63 to 67 inclusive—have 
been approved by letter ballot and 
are recommended for application in 
the administration of the Code. 

Amendment No. 44, revised, pro- 
vides for wires of “other types spe- 
cially approved for the conditions” 
as an alternative to slow-burning 
weatherproof and weatherproof for 
use as the grounded circuit conduc- 
tor; and also changes the circuit volt- 
age from 208 volts to ground, to 600 
volts to ground. 

Amendment No. 53 provides for 
grounding the frames of electric 
ranges to the grounded circuit con- 
ductor under certain conditions. 

Amendment No. 54 is a revision 
of Section 2560 (formerly Section 
2559) to provide for using the 
grounded conductor of the service 
for grounding meter housing and 
service equipment. 

Amendment No. 56 provides for 
recognition of No. 20 B & S gauge 
flexible cord for certain uses. In 
connection with this item, NEMA 
will propose an additional Interim 
Amendment to provide that the rat- 
ing of 20 B & S gauge flexible cord 
shall be not more than 3 amperes. 

Amendment No. 61 is a revision 
of Section 6112 to provide for high- 
er current ratings of conductors when 
they are used on circuits supplying 
crane motors, such motors having a 
duty which is extremely varying in 
load and time of application. 

Amendment No. 63 revises Section 
3004 and provides revised ratings for 
conductors having varnished cambric 
or asbestos-varnished cambric insula- 
tion under the condition that the cir- 
cuit is not operated continuously at 
maximum ‘current. This is somewhat 
similar to Interim Amendment No. 41 
for Rubber Covered Conductors. 

Amendment No. 64 cancels Inter- 
im Amendment No. 45, and revises 
existing Section 3203 and the Table 
of Section 3005 so as to remove the 
lower temperature limit for conduc- 
tors having slow-burning or slow- 
burning weatherproof covering. 

Amendment ‘No. 65 revices Section 
2357 to provide a new basis for de- 
termining the minimum rating of the 
service switch. 

Amendment No. 65 revises Section 
inition for “continuous operation” as 
referred to in Interim Amendment 
No. 41 which covers the ratings of 
rubber-covered wires which are used 
on non-continuous service. 

Amendment No. 67 deletes Section 
2452 from the Code for the duration 
of the war. This Section formerly 
_ made it mandatory that plug fuses 

be Type S. 
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| PERSONAL NOTES 


P. C. Sowersby, assistant advertis- 
ing manager for General Electric 
Lamp Department, at Nela Park head- 
quarters, in Cleveland, has been trans- 
ferred to the company’s Michigan 
Division, in Detroit. Mr. Sowersby 
will specialize in the advancement 
of wartime lighting designed to in- 
crease production of war goods manu- 
factured in the Michigan industrial 
area. 

Widely known throughout the elec- 
trical industry, especially by advertis- 
ing men and magazine editors, Mr. 
Sowersby more commonly answers to 
the name “Phil.” After graduating 
from Oregon State College with the 
degree of Bachelor of Science in 
Electrical Engineering in 1927, he 
joined General Electric, at Schenect- 
ady, N. Y. During his eleven years 
there he was active in radio sales, in 
publicity and industrial advertising 
work. 

Mr. Sowersby transferred to the 
lighting branch of the company at 
Nela Park in 1938. As assistant ad- 
vertising manager, he personally con- 


P. C. Sowersby 


tacted trade magazine key men in 
various sections of the country, serv- 
ing as idea-man for numerous ad- 
vertising and promotional activities 
originating at Nela Park. He is a 
prominent member of the Industrial 
Advertisers Association, served for 
four years on the Board of Govern- 
ors of the Industrial Marketers of 
Cleveland, and for two years was 
president of Theta Xi fraternity. He 
is recognized as a crack golfer, having 
broken par over the difficult Mana- 
kiki course in Cleveland where he 
has been a member for several years. 
* * * 


Capt. Sam M. Sharp, chief engineer 
for Southwestern Gas and Electric 
Company, was called to active duty 
with the U. S. Army and ordered to 
report at Barksdale Field from where 
he was sent to Fort Monmouth, N. J., 
July_17. Capt. Sharp has held a re- 
serve commission in the Signal Corps 


Richard P. Smith, promotion man- 
ager of “Electrical South” and vice 
president of the W. R. C. Smith 
Publishing Co., of Atlanta, Ga., re- 
ported for duty recently as a first 
lieutenant in the Quartermaster 
Corps of the Army of the United 
States. For the present, Mr. Smith, 
who is the son of the late W. R. C. 
Smith, founder of the company 
that bears his name, will be sta- 
tioned in Washington, D. C. 


for several years and was called to 
active duty in that branch of the 
service. He served in the first World 
War from 1917 to 1918, and has been 
with Southwestern Gas and Electric 
Company and associated companies 
since 1926. 

Loyd T. Williams, employed in the 
engineering department of South- 
western Gas and Electric Company 
for several years, has been named act- 
ing chief engineer to succeed Mr. 
Sharp. Mr. Williams, who first be- 


S. M. Sharp L. T. Williams 


came associated with the company in 
1924, became assistant engineer in 
the building of the 66 kv transmis- 
sion line from Shreveport, Louisiana, 
to Texarkana, Ark.-Tex. He then be- 
came a member of the Shreveport en- 
gineering department. 
(Continued on page 74) 
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America is now thoroughly awake to the 
seriousness of what lies ahead. There is a 
definite realization that we can lose this war 


if we do not take advantage of every one of © 


our national resources. 


The sources of virgin raw materials, -- ore 
mines, coal mines, mines from which alloying 
materials are produced -- are being drawn 
upon to their limit. But now the steel indus- 
try, in order to produce the necessary steel 
for tanks, guns, planes, ships, shells, bombs, 
machines and other vital war material, needs 





6,000,000 tons of scrap in addition to the 
regularly available supply to achieve its goal. 


The extra supply of iron and steel scrap is 
largely beyond the control of our industry -- 
it is in the hands of more than a hundred 
million Americans. In order that ultimate 
Victory may be assured, every individual 
must adopt an objective, fact-facing attitude 
and pledge himself to help in the mobiliza- 
tion of every pound of iron and steel scrap 
and make it available, through regular 
channels, in order that it can be converted 
into prime steel. 


This Advertisement Sponsered By 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
YOUNGSTOWN, OHIO 


In Cooperation With The U.S. Government Salvage Campaign 
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This is the kind of news you don’t expect to 
hear today. And it’s good news for every user 
of fluorescent lamps. Prices have been reduced 
12% to 17%, giving you even lower lighting 


costs, even more light for your money. Here 
again is proof of Westinghouse leadership in 
lamp design, research and manufacturing 
know-how. But lowered prices are not all. 
Quality has been substantially increased too. 
Today Westinghouse Mazda lamps give more 
light, last longer and cost less. 
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12% Brighter Light A thousand Extra Hours of Life 
Technica! improvements give you In addition to lower costs and 
brighter light —in the 40 watt white brighter light, Westinghouse fluo- 
lamp, for example, brightness is rescent lamps now last longer than 
increased from 1880 to 2100 lumens ever before—40 watt white lamps 
—almost 12% more light for your now have a rated life of 2500 hours 
money. —an increase of 1000 hours. 


FLUORESCENT 


New low prices, on Westinghouse Mazda Fluorescent Lamps, effective September Ist 


14-watt T-12 reduced from 80c to 70c 15-watt T-8 reduced from  65c to 57¢ 
15-watt T-12 reduced from 80c to 70¢ 20-watt T-12 reduced from  80c to 70¢ 
30-watt T-8 reduced from 80c¢ to 70¢ 10-watt T-12 reduced from $1.15 to 95¢ 
100-watt T-17 reduced from $2.60 to $2.15 
The above prices are for daylight and white lamps. 


Prices on Westinghouse soft white and colored fluorescent lamps are also reduced. 
S P 


Prices on MAZDA H (MERCURY) also Reduced 
400-watt T-16 AH] reduced from $11.00 to $9.50 400-watt T-16 BH1 reduced from $1!.09 to $9.50 
3000-watt T-914 AH9 reduced from $45.00 to $40.00 
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and MATERIALS 


x 
| NEW EQUIPMENT 
: 


Silvray Speed-Lights 


The importance of “better seeing”’ 
in war plants coupled with the ne- 
cessity for economy in the use of 
vital materials was instrumental in 
the producing of Silvray Speed- 
Lights for industrial lighting, which 
will be distributed nationally by the 
Graybar Electric Company. 

This unit is designed for use with 
silvered bowl Mazda lamps. It has 
the filament completely shielded and 
permits the use of large lamps to ob- 
tain high intensity lighting with com- 
plete elimination of glare. It de- 
livers the kind of light needed for 
super-production jobs. 


The reflector, requiring the use of 
only light gauge metal, is simple in 
design and the large area provides 
excellent diffused illumination. In- 
stallation can be made quickly, and 
once installed, maintenance problems 
are gone, due to the fact that there 
are no parts to get broken or be 
replaced. The units need no servic- 
ing other than occasional cleaning of 
reflecting surface and the periodic 
replacement of the silvered bowl Maz- 
da lamps. 

Widely applicable to present out- 
let spacing, the Silvray Speed-Lights 
are available for use with 150, 200, 
300, and 500 watt bulbs. The fin- 
ish of the reflector surface is flat 
white-high efficiency polymerin, the 
exterior is battleship gray enamel. 


Air-Cooled Ballast 


The Electric Corporation of Ameri- 
ca, Chicago, Ill., recently announced a 
new air-cooled ballast for fluorescent 
lamps. The aereated ballast is equip- 
ped with fins which provide a larger 
cooling surface. When mounted ex- 
ternally, the manufacturer reports 
that the ballast temperaure is much 
lower than that normally experienced 
with this type of device. Other ad- 
vantages claimed for the new air- 
cooled ballast are lower hysteresis 
losses; longer life resulting from low- 
er temperature; lower noise level; 
better voltage regulation; and lower 
maintenance cost. 
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Illustrated here is the Electric Cor- 
poration’s model 1517 industrial fix- 
ture. Among the advantages listed 
by the manufacturer for this new fix- 
ture are: utilization of the new air- 
cooled ballast; simplified reflector as- 
sembly which permits reflector to be 
removed without disturbing position 
of fixture or electrical connections; 
replaceable starters; readily acces- 
sible wiring requiring the removal of 
two thumb screws in order to expose 
wiring channel for easy maintenance; 
and directional suspension which 
makes it possible to install the fix- 
ture at any angle by shifting S-hooks 
from one hole to another. 


New Curtis Catalog 


Curtis Lighting, Inc., is now dis- 
tributing its new 88-page Catalog 42, 
describing up-to-date equipment of- 
fered to the trade. 

Catalog 42 contains specifications, 
footcandle data, co-efficients of util- 
ization charts, equipment spacing and 
all other information essential for 
ordering and installing fluorescent 
and incandescent lighting. To accom- 
pany this catalog, a special complete 
price list has been compiled for con- 
venience in locating the prices on the 
various types of unit mentioned. 

Copies of the new .catalog will be 
sent upon request to Curtis Light- 
ing, Inc., Chicago, Il. 


Day-Brite Luminaire 


Day-Brite Lighting, Inc., of St. 
Louis, announces a new development 
in their recently introduced Day-Line 
industrial lighting fixture line. In 
place of the steel usually used in the 
manufacture of the porcelain enam- 
el reflectors of these fixtures, they 
are now using a pressed-board that is 
given a 325° baked enamel finish. Ac- 
cording to recent tests, reflection fac- 
tors of well over 81 per cent have 


been obtained and a savings in steel 
of over 64 per cent is realized through 
the use of these new reflectors. 

This new line includes standard 
Day-L:ne servicing and installation 
features such as simple removal of 
reflectors and lamp starters and the 
easy application of various methods 
of suspension including the unique 
“jice-tong’”’ channel clamp which ma- 
terially simplifies installation. 

This new set-up is available in 
single units and continuous fixtures 
and is referred to as the “V-Series 
Day-Line.” Bulletin F-61 containing 
complete information and prices is 
available upon request. 


Fluorescent Floor Display 


A colorful and eye-catching floor 
merchandiser that attractively dis- 
plays a complete assortment of fluor- 
escent lamps has been announced by 
Sylvania Electric Products, Inc. 

Easily assembled in just a few sec- 
onds’ time, rigid and durable in con- 
struction and taking up only a min- 
imum of floor space, the merchandis- 
er holds a standard stock of fluores- 
cent lamps including 15, 20, 30, and 
40 watt sizes. 


Ski : 
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The display is beautifully litho- 
graphed in eight colors and includes 
two small lithographed counter cards 
for use in conjunction with the mer- 
chandiser. 


Silv-A-King Luminaires 


The Bright Light Reflector Com- 
pany, Brooklyn, N. Y., has just is- 
sued a new booklet entitled “Silv-A- 
King Makes Light Work for You.” 
The new book is not a catalog but 
a descriptive bulletin dealing with the 
practical application of fluorescent 
and incandescent lighting to indus- 
trial plants and the particular ad- 
vantages of each for meeting a given 
plant’s requirements. It lists eight 
important advantages claimed for 
Silv-A-King lighting equipment and 
presents numerous photographs of 
actual industrial installations. In ad- 
dition, it includes detailed descrip- 
tions of both Silv-A-King fluorescent 
and Silv-A-King incandescent lumi- 
naires. Copies of the booklet are 
available upon request to the manu- 
facturer. 
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Transite Conduit saves on labor and material, for it is so 
strong it needs no protective casing. It maintains its 
strength and true form under heavy earth loads and 
traffic pressure. Can’t rot . . . effectively resists soil 


corrosion, smoke and fumes. 





For Use 

With a age 
Protective "8 Konoucr. 
Casing... i lalla 


Transite Korduct is thinner walled, lower priced, other- 
wise identical with Transite Conduit. Its long lengths 
mean fewer joints, fewer spacers. And its unusually 
high rate of heat dissipation lowers cable operating tem- 
peratures, boosts system capacity. 


BOTH THESE DUCTS PROVIDE THESE ADVANTAGES AS WELL:-:- 


I. Minimize fire hazard—Transite Ductscan- _ placed at any time with virtually no dam- 
not burn because they are made of asbestos _age to sheathing. 
and cement. They will not contribute to the 


formation of explosive or combustible gases. 4. Save time on installation—Light in 


ao . weight, supplied in long lengths, Transite 
2. Eliminate electrolysis problem—Inor- — pyucts are so easy to assemble that only 
ganic and non-metallic, Transite Ducts can the minimum of time and 

never be affected by electrolytic action. expense is required for 

3. Make cable pulls easy—The smooth any job. Write for Data 

bore of Transite Ducts speeds up cable Book DS-410, Johns- 

installation. Because the ducts stay smooth Manville, 22 E. 40th St., 

in service, cables can be removed and re- New York, N. Y. 


for installation in concrete 


TIN tha DCTS TRANSITE CONDUIT— 
for exposed work and instal 
lation underground without a 


concrete encasement 


JM Ble) slaltoiatelabalil- | TRANSITE KORDUCT— 
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Hardboard Reflector Unit 


The new Maze-Lite for 2-40, 3-40, 
and 2-100 watt fluorescent lamps, re- 
leases hundreds of tons of precious 
steel to build tanks, guns, ships and 
planes. Maze-Lite’s reflector is form- 
ed of sturdy pressed wood in lieu 
of steel. The new light-weight re- 
flector readily accepts Guth’s dur- 
able “300° white” finish enabling war 
plants everywhere to continue to get 
“indoor daylight” to speed urgent 
production. 

Maze-Lite’s accessory housing is of 
steel and features ‘Side-of-Channel” 
starter-switches for easy trouble- 
shooting, and ‘“bumb-proof” end- 


plates which extend behind the lamp- 
holders for added protection to these 
parts during transit, installation and 
servicing. For unit or continuous 
mounting, Maze-Lites can be attached 
to conduit or to chain-hanger. When 
jack-chain is used for hanging, it is 
attached direct to channel, no angles 
or extra parts being needed—further 
conserving steel. 

Maze-Lites are now available for 
immediate shipments. For further de- 
tails write Edwin F. Guth Co., St. 
Louis, Mo. 


Flame-Proof Fixture 


A flame-proof fluorescent lighting 
fixture of moulded asbestos, listed by 
the Underwriters’ Laboratories, and 
substituted for steel lighting fixtures, 
the “Asbestolite,” has been announc- 
ed by Century Lighting, Inc., New 
York City. The new unit is designed 
for use in industrial plants where 
complete fire resistance is required. 


Protective Lighting Brackets 


Two new protective lighting brack- 
ets have been announced by Line Ma- 
tterial Company, Milwaukee, Wis. 
These are both adjustable brackets 
designed for pole mounting of pro- 
tective lighting luminaires where ver- 
tical and horizontal adjustments are 
required, particularly in the case of 
fence lighting with Fresnel lens type 
luminaire. 

The pendant type bracket is avail- 
able for inner or outer wiring. It 
will accommodate both the L-M Fres- 
nel luminaire and the L-M Prismalite 
luminaire, two luminaires applicable 
to most every protective lighting re- 
quirement. 

A Clamp-Around type bracket will 
accommodate the Fresnel and Pris- 
malite luminaire used in combination 
with the L-M Clampolite wet process 
porcelain head. The porcelain is held 
in compression offering maximum 
mechanical strength and minimizes 
the danger of interruption of service 
should the porcelain head become 
broken. 
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The Line Material Company has re- 
cently issued a new bulletin on pro- 
tective lighting, “Light Up to Protect 
War Production.” This is a 12-page 
booklet describing the various condi- 
tions of protective lighting and ex- 
plaining the proper luminaire to be 
used when planning an efficient 
lighting layout. Recommendations 
for mounting heights and spacing are 
shown together with illustrations and 
listing of standards, bracket, and 
mastarms. Copies of the new bulle- 
tin may be obtained by writing to 
Line Material Company, Milwaukee, 
Wisconsin. 


High Bay Lighting Unit 


A new unit for lighting high and 
medium high factory spaces, airplane 
hangars, etc., is announced by the 
Sterling Reflector Company, Chicago. 

Known as Sterling No. 5526 this 
new unit consists of a Silvered Glass 
Reflector with the Sterling Lite-Flo 
Stipple in a metal housing with ad- 
justable porcelain socket. The sock- 
et may be adjusted for efficient use 
with 750, 1000, and 1500-watt PS 
lamps, as well as for 400-watt mer- 
cury vapor lamps. 


rT 


A unique feature is the housing 
design which provides air passage be- 
tween the housing and the reflector, 
permitting circulation both inside and 
outside the reflecor, which keeps tem- 
peratures at a minimum. 


Non-Metallic Fluorescent Unit 


Non-Metallic industrial units by 
Lighting Products, Inc., of Highland 
Park, Illinois, are so designed that 
approximately only a few ounces of 
small steel parts are used in the 
construction of the housing and re- 
flector which are of non-metallic ma- 
terial. Knockouts are provided in 
the housing at convenient intervals 
for easy wiring. 

The ballasts and _ starters are 
mounted in the housing allowing the 
reflector to be removed easily for 
cleaning or servicing. 

The reflecting surface is of Klas- 
ium white which is a tough bonded 
white enamel perfected by Lighting 
Products and which has been used 
over a period of five years. It does 
not discolor with use and provides 
an unusually high reflecting surface. 

Other models are available with 
metal hhousing and non-metallic re- 
flectors which may be used individ- 
ually or in continuous runs. 


Detachable Luminaire Support 


The fixture support illustrated here 
is designed to permit the removal of 
the complete luminaire for cleaning 
and other maintenance work. It is 
a special type of hook and plug with 
the electrical plug so arranged in re- 
lation to the mechanical hook that 
the luminaire cannot be removed 
from the hook until the plug is com- 
pletely removed from the receptacle. 


These special hangers are available 
with two-wire plugs for incandescent 
or mercury units and with four-wire 
plugs for combination luminaires. 
Further information can be obtained 
from the Westinghouse Lighting Di- 
vision, Edgewater Park, Cleveland, 
Ohio. 


Telescopic Platform 


Lewis-Shepard Sales Corporation, 
Watertown, Massachusetts, have re- 
leased literature this month on their 
forty foot telescopic portable elevator 
for use on maintenance and construc- 
tion work. It gives the user the ad- 
vantages of standard Lewis-Shepard 
portable elevators, plus the effect of 
a rapidly moved staging, inside or 
out. It not only raises materials for 
installation or lowers them for re- 
moval; but it also gives generous 
platform footing as well. 

Among some of the more general 
uses for this stacker are the installa- 
tion of sprinklers, wiring, lighting fix- 
tures, etc. Many other practical uses 
will suggest themselves to the main- 
tenance superintendent. 


Adjustable Portable Light 


Adjustable from thirty inches to 
seven feet and designed to project 
light into many inaccessible places is 
a new portable fluorescent service 
light recently developed for indus- 
trial uses by the Lumider Manufac- 
turing Company of Los Angeles, Cal- 
ifornia. The U. S. Army first or- 
dered the light for servicing planes 
at night, but it has been widely adopt- 
ed by industrial plants. 

Upward or downward, horizontally 
or vertically, or in any angle of a 
180 degree arc, the unit is adjust- 
able without the use of tools. A well- 
balanced cast iron base makes the 
light practically impossible to upset. 
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Damage Control Light 


The F. W. Wakefield Brass Com- 
pany, Vermilion, Ohio, has announced 
several models of damage control 
light for emergency purposes. The 
damage control light is a high in- 
tensity source of emergency light 
intended primarily for use by dam- 
age control personnel on board ship. 
Its rugged, durable, and dependable 
construction lends itself for use by 
fire departments, power companies, 
industrial plants, telephone and tele- 
graph companies, ete., for the light- 
ing of emergency repairs. High light 
output is obtained by application of 
an over-voltage to a sealed-beam lamp 
normally rated at 6 volts. 


Available in three different types, 
all three lights include a lamp head 
assembly which consists of a sheet 
steel lamp housing to which is riveted 
a polished channel designed to en- 
able vertical positioning of the lamp. 
Unlike automobile sealed-beam head- 
lights, this lamp has a clear face 
which transmits the light without dif- 
fusion. 

The lights are equipped with a 
cover and attached bracket for hold- 
ing. All lamp models are supplied in 
sprayed infra-red baked grey enamel. 
Safety red enamel can also be sup- 
plied on factory order. 


Manual Reset Lamp Starter 


A new manual-reset fluorescent 
lamp starter, called the “Master No 
Blink,” which locks dead lamps out 
of the circuit, thus allowing instant 
dead lamp replacement, has been an- 
nounced by General Electric’s appli- 
ance and merchandise departments. 


The “Master No Blink” starter 
with its manual-reset feature offers 
several advantages over the auto- 
matic starter. In automatic starters, 
a flow of current is required to keep 
the dead lamp from flickering. With 
the “Master No Blink,” no current 
flows through the ballast after the 
dead lamp has been locked out. This 
current cut-off feature prolongs the 
life of the ballast. It also eliminates 
the “cooling” period which is re- 
quired for replacement of lamps 
using automatic starters. 

When the new “Master No Blink” 
locks a dead lamp out of the circuit, 
a small red button on top of the 
Starter snaps forward. When the 
worn-out lamp is removed from the 
fixture, the red button is pushed in 
manually to reset the starter, with- 
out removing starter from the fix- 
ture. Lamps can be changed without 
shutting off the current. 

At present, the “Master No Blink’ 
starter is available only for 40-watt 
and 100-watt lamps. 
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RUBBER COVERED POWER CABLES- BUILDING WIRE 
Every Man, Woman & Machine = 


CRESCENT 


is working 100% to keep 
the Light of Freedom burning! 
CRESCENT INSULATED WIRE & CABLE CO. 


) CRESCEN’ 


WIRE and CABLE 


Bader: TRENTON, N. J.—Stocks in Principal Cities J 


SOUTHERN REPRESENTATIVES 


ATLANTA, GA. NEW ORLEANS, LA. DALLAS, TEXAS 
Edgar E. Dawes Paul Hogan, Jr. Huie-Simmer Co. 
A-4 Rhodes Bldg. Annex 823 Perdido St. 103 Thomas Bldg. 


CRESCENT ENDURITE SUPER-AGING INSULATIO 
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G-E Blackout Street Light 


General Electric’s blackout street 
luminaire—one of the first to be 
developed in this country—has been 
officially approved by the War De- 
partment, according to an announce- 
ment by the company. Redesigned 
to meet the revised specifications for 
American outdoor blackout lights, it 
provides a lighting intensity equiva- 
lent to 1/50 of the illumination of a 
full moon. 


To eliminate likelihood of break- 
age from shrapnel or flying particles 
during an air raid, the G-E luminaire 
has been built without glass and em- 
ploys only plastics and iron. Light is 
supplied by a 9-watt long-life lamp 
placed in a plastic band. The lum- 
inaires are equipped with brackets, 
and can be installed either on build- 
ings or on wood poles. 

Blackout street luminaires, spaced 
from 100 to 150 feet apart, are ex- 
pected to be used mainly in areas 
where blackouts may hold up produc- 
tion for war or military movements. 
In such cases, they will be installed 
on streets leading directly to war pro- 
duction factories or other vital war 
areas. Because of the low-wattage, 
long-life lamp employed, the lumi- 
naire may be operated 24 hours a day 
at low cost and be always in service 
when the blackout alarm is sounded. 


New Switch Saves Brass 


In order that brass may be released 
for the production of shell casings, 
McGill Manufacturing Company, Inc., 
Valparaiso, Indiana, have redesigned 
their No. 41 Levolier Switch. 

The new switch, known as No. 
41-B, made with a pastic casing, 
steel lever, nut and chain, is compact, 


light in weight and sturdy. The elim- 
ination of the cap used on the brass 
switch facilitates the affixing of the 
fires and assembly of switch. A 
simple flat spring catch, when pressed, 
releases the switch mechanism from 
the plastic shell for wiring. Reas- 
sembly is accomplished without tools 
by pressing the mechanism back into 
the shell until the spring catch snaps 
into place. 
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Turn to page 87 for further 
news about “‘New Electrical 
Products and Materials.’ 


Industrial Fluorescent Units 


Designated as “Priority Industrial 
Fluorescent Luminaires,’”’ a new line 
of fluorescent units has been an- 
nounced by the Keystone Electric 
Mfg. Company, Philadelphia, Pa. 
These units are designed for general 
and localized illumination in war pro- 
duction plants and are available to 
prime contractors and sub-contractors 
having priority ratings. 

A new four-page bulletin is avail- 
able describing these units. Among 
the construction features claimed for 
them are: 13° to 14° shielding angle 
design; all parts mounted in chassis 
with reflector carrying its own weight 
only and being easily removed for 
cleaning by simply removing two wing 
nuts; starters located behind lamp- 
holders thus permitting replacement 
without disturbing lamps; units ar- 
ranged for rigid conduit, flexible 
conduit, or chain mounting; adaptable 
for continuous row mounting; units 
equipped with non-stroboscopic two- 
lamp ballast with power factor above 
90 per cent; and provision for instal- 
lation of a third lamp at a later date. 


Automatic Electrical Timer 


A simple, foolproof electrical tim- 
ing device which should find many 
applications in industrial plants has 
recently been announced by Philco 
Corporation, Philadelphia, Pa. This 
automatic time switch is arranged to 
close an electrical circuit after the 
expiration of a pre-determined time, 
although it can be adapted for open- 
ing a circuit by simply reversing the 
position of the mercury switch ele- 
ment. When used on a-c circuits, it 
has a capacity of 1200 watts, suf- 
ficient to control a 1 hp motor of 
the repulsion induction type. 

The setting operation merely re- 
quires the turning of a knob to the 
time (AM or PM-— up to 23 hours 
in advance) that the switch is to op- 
erate. 


Fasnacht Floodlight 


A new floodlight designed for 
lamps on 300 to 1500 watts has been 
announced by Ira E. Fasnacht, Ephra- 
ta, Pa. The new unit designated as 
No. 112 is 19” wide, 20” high and 16” 
deep. It is constructed of heavy 
gauge metal with wire rolled in edge, 
painted blue, green or aluminum out- 
side with special heat resisting white 
or aluminum inside. 

The reflector is made of cast alum- 
inum, painted aluminum or white 
inside and is so constructed that va- 
rious lamp sizes are always in the 
proper focal position. The contour is 
part parabolic and part spherical. The 
brackets provided allow universal ad- 
justment and with suitable fitttings 
will mount on any flat surface or 
clamp on any standard pipe from 1% 


inches to 138% inches in diameter. 
Further information may be obtained 
from the manufacturer. 


Dimout Street Light Shield 


Dimout protection for street lights 
located in coastal areas is provided by 
a new cone-shaped shield which has 
just been developed in General Elec- 
tric’s illuminating laboratory. It is 
carefully designed to eliminate both 


direct and sky glow which silhouettes 
cargo ships off shore and makes them 
targets for enemy submarines. 

Made of noncritical weatherproof- 
ed material, the cone is shaped to fit 
all series sockets. 


Portable Floodlights 


Steber Uti-lites are made especially 
for industrial plants, to facilitate 
maintenance and repair work. The 
Floor Type on casters provides a 
strong portable auxiliary unit with 
adjustable bracket arm which may 
be moved to any position within the 
spherical radius without the need for 
loosening or tightening up of any nuts 
or clamps. The reflector is not se- 
cured to the socket, which has the 
effect of loosening the assembly, but 
is carried over the socket and secured 
to the bracket arm itself. This same 
type of Uti-lite is furnished with an 
arm for permanent mounting to ma- 
chinery, bench, wall or post. 


Another type of Mobile all-pur- 
pose floodlight used for maintenance 
work is the small Circulite which has 
casters for easy movement on the 
floor and also can be hung up from 
any convenient hook to throw extra 
light as may be required by mainten- 
ance crews in industrial plants, ship- 
yards, and garages. Both the above 
are from the equipment lighting line 
made by the Steber Manufacturing 
Company, Chicago, Illinois. 
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THE NEW 


for War-plant Lighting 


Operates four 100-watt fluorescent lamps, yet costs no more 
than a Tulamp 100-watt ballast. 


-LAMP 
BALLAST 


Reduces copper requirements of plant lighting circuits. Operates 
over a line-voltage range of 250-280 volts; applicable to 
circuits in the 265/460-volt-Y class. 


Cuts ballast electrical losses 46 per cent for a given installation 
—an appreciable power saving. 


Saves nearly 50 per cent in ballast materials for a given 
number of lamps. 


HE new G-E four-lamp ballast—made possible 

by General Electric’s revolutionary sequence- 
starting circuit—opens the way to simplified fluo- 
rescent fixtures that cost less, weigh less, and 
use much smaller amounts of critical materials: 
copper, iron and steel, and aluminum. 


Compared with two 100-watt Tulamp ballasts — 
the most economical type previously available — 
the new four-lamp ballast requires 48 per cent less 
copper, 47 per cent less iron and steel, and 50 per 
cent less aluminum. 


Savings in Copper for Plant Circuits, Too 


Circuits carrying power at the higher voltages 
(between 250 and 280 volts) necessary for the 
operation of the new ballast require much less 
copper than circuits carrying the same amount of 
power at lower voltages. For example, on a single- 
phase circuit only one-fourth to one-third as much 
copper is required to carry power at 265 volts as 
would be required to carry it at 115 volts. Many 
new war plants—particularly those with load-center 
distribution systems—will have Y-connected cir- 
cuits of 254/440, 265/460, or 277/480 volts, to all 
of which the four-lamp ballast can be connected 
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line-to-neutral. Other plants converting for war 
production can often provide one of these voltages 
on their lighting circuits. 


The four-lamp ballast has the same mounting 
dimensions as the G-E Tulamp ballast. 


Power factor of the four-lamp ballast, like that of 
the Tulamp ballast, is above 95 per cent. 


Write today for complete information on this re- 
markable new ballast. Ask for Bulletin GEA- 
3293D. It contains information on the complete 
line of G-E ballasts for all MAZDA F lamps 
from 4 to 100 watts. General Electric Company, 
Schenectady, N. Y. 


We 


The Novy “E”, for Excellence, hos 
been aworded to 92,780 General 
Electric employees in five plants 
manufacturing novel equipment 




















Universal Type Trol-E-Duct 


The Bulldog Electric Products Co., 
Detroit, Mich., has just issued an at- 
tractive bulletin, No. 425, describing 
the “700” line of Bulldog Universal 
type Trol-E-Duct. 

The bulletin includes photographs 
of outstanding Trol-E-Duct installa- 
tions as well as complete details on 
the components of the “700” line and 
their combinations to form pre-fabri- 
cated busway wiring methods having 
a high degree of flexibility. The lat- 
ter part of the bulletin contains much 
helpful information on the design of 
Bulldog Trol-E-Duct installations. 


Personal Notes 
About Men You Know 
(Continued from page 64) 


In 1930 he left the company to ac- 
cept a position with the Dallas Power 
& Light Company in their designing 
division. In 31, he returned to 
Southwestern Gas and Electric Com- 
pany in various capacities in the oil 
field, and in 1938 he was made di- 
vision engineer for the East Texas 
oil field district. In 1939 he was 
transferred to Texarkana as assistant 
to the late Andrew Patterson, who at 
that time was chief engineer of the 
company. He went to Shreveport 
in 1940 when the general office en- 
gineering department was moved 
there. 


Keeping Your “Working 


Capital” Working 


(Continued from page 54) 


ply of working capital gives the 
vredit-seeker a preferred rating 
with suppliers and his bank be- 
cause it indicates that a pros- 
pective debtor is not too heavily 
mired in fixed assets, that he has 
not suffered operating losses, two 
factors that drain working capi- 
tal. After the duration, credit 
will loosen up and, sooner or lat- 
er, the small business man must 
be put in a position to get busi- 
ness loans. No doubt, those who 
-have weathered the war period 
with adequate working capital will 
be given preference. 

The absence of reserves on a 
balance sheet wakens the ratio of 
fixed assets to current assets, 
which is another yardstick used 
by bankers to determine safe 
risks. Mitchell had set up no re- 
serves and had he done so, ne 
would have reduced his fixed as- 
sets and improved the ratio of 
current assets to fixed assets, 
which at, one to one approximate- 
ly, is not satisfactory but should 
be at least 1% of current assets 
to 1 of fixed assets. 

With taxes skyrocketing, the 
contractor should charge the prof- 
it and loss account with a reason- 
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able estimate of taxes monthly. 
To wait until the tax is due for 
the year and then charge it en toto 
at one time is a dangerous breach 
of cost control today because the 
taxes, in this way, are never fig- 
ured in current costs when set- 
ting selling prices for services, 
merchandise or installations with 
priority ratings. From the book- 
keeping standpoint, these tax al- 
lowances are charged to profit 
and loss monthly and credited to 
a reserve for taxes. 

Of course, ratios like all other 
accounting data, should be used 
as an aid to the formation of 
judgments, not as a substitute for 
judgment. The contractor must 
judge in the light of all relevant 
circumstances whether the work- 
ing capital ratio disclosed by the 
financial statement is satisfactory 
from the standpoint of financial 
safety during this crisis and the 
economical use of working capital. 

He should consider this ratio 
when appraising the other ele- 
ments of his business, a thing too 
seldom done in this field with 
unprofitable, sometimes disastrous 
results in normal times, and cer- 
tain, at a time like this, to cripple 
the contractor’s ability to keep his 
business safe until the boys come 
marching home and reach the 
postwar period in a sound finar- 
cial condition. 


Taking Guesswork Out 
Of Appliance Service 
(Continued from page 50) 


As opportunity presents itself, 
they inspect these odds and ends, 
salvage whatever they think may 
prove usable later, and dispose of 
the remainder as scrap metal. 
During their first three months 
in business, the partners replaced 
approximately 1,500 domestic and 
commercial range heating - ele- 
ments. Most of these they can 
repair at their leisure with a 
patented mending device, thus 
building up a backlog of replace- 
ments on range-models which have 
become obsolete. Heating elements 
for these ranges are becoming in- 
creasingly hard to obtain. 
Capitalizing on night traffic — 
automotive and pedestrian — Mad- 
den and Meyer keep their shop 
open on week days until 10 P. M. 
or later. Evening “drop ins” add 
still further to their growing vol- 
ume. Many small-appliance own- 
ers, who ride the busses to busi- 
ness, take advantage of the “after 


hours” opportunity to bring in 
electric toasters, fans or lamps 
which need repair. Theatre-goers 
frequently leave a waffle baker or 
a pressing iron to be re-condi- 
tioned and called for on the way 
home. 

Since the serving of “drop in” 
customers uses up none of the 
firm’s rationed tires or gasoline, 
Florida Appliance Service encour- 
ages this class of trade by giving 
“cash and carry” patrons a spe- 
cial price of $1.50 per hour. 

For commercial calls the firm 
charges at the rate of $2.30 per 
hour, because this type of service 
nearly always involves a special 
trip. The hourly rate for domestic 
service is $1.75. As a rule, such 
calls can be grouped so that sev- 
eral of them in the same section 
of the city may be made on one trip. 

Under present conditions the 
partners feel that they cannot af- 
ford to invest precious time, fuel 
and rubber in making free esti- 
mates on repairs. The firm makes 
estimates at an agreed flat price 
of $1.50. This amount, of course, 
is deducted from the invoice, if 
work is ordered. Practically all 
requests for advance figures on 
repairs come from commercial cus- 
tomers, hotels and apartment 
houses. 

Preferring to publicize their 
business in other ways, Madden 
and Meyer do very little newspa- 
per or radio advertising. One of 
their pet methods of fixing them- 
selves and their work in custom- 
ers’ minds is the employment of 
a small gummed sticker to identi- 
fy any repair they make, when 
answering residential calls. This 
sticker, which is only 1144” x 2”, 
bears the firm name and tele- 
phone number. Attached to range 
utility-drawers or fuse _ boxes, 
these labels remind patrons whom 
to call when appliance service is 
needed. 


Freeze Order Has 
Its Silver Lining 
(Continued from page 52) 


pairs are usually made on the 
premises. 

“Electric irons are most freq- 
uently brought to us for service,” 
said Mr. Boggs. “That is prob- 
ably because they are used longer 
hours in the home than any other 
electrical equipment. Ofttimes, 
also, they are mistreated, especial- 
ly by servants. Next comes the 
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for 600-Family Federal Housing Project 
at Bridgeport, Connecticut 





At left is shown th F 
a: wae eae Another Federal Housing 


daeeiin tree, Project — 150 buildings — 
eee. - » Tiles. 600 apartments — complete- 
ation of Colt Meter ly equipped with Colt Multi- 
perenne aii Breakers and Colt Meter 
1 te taal Socket Troughs. 

All buildings are arranged 
for outdoor metering with 
4-meter troughing units... 
in addition, on thirty-one 
buildings is mounted a Colt 
Multi-Breaker with an extra 
socket for clock switch to 
control the street lighting. 
In each of the 600 apart- 
ments, a Colt Multi-Breaker 
has been installed for dis- 
tribution, circuit protection 
and control. 


Write for Complete Information about COLT MULTI-BREAKERS 
... the Modern Way to Wire a House! 


COLT’'S PATENT FIRE ARMS MFG. CO.- Electrical Division- HARTFORD, CONN. 
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HERE is no one universal plant distribution system, 

Plants vary too greatly. The power distribution 
system that served ideally in one plant may be entirely 
wrong for another one. 

To get the best results, both from the standpoint of 
economy and efficiency, be sure the distribution system 
you select “fits” the plant. Regardless of size, shape, or 
type of factory, you will find it easy to select the system 
that will give you the best results. 

Westinghouse can supply equipment for all types of 
power distribution systems, including the new Plant 
Network System now installed in approximately 40 
large war factories. 

All systems recommended by Westinghouse are de- 
signed for use with standard distribution equipment. 
There will be no time lost in building special apparatus. 

To help you save time in selecting the distribution 
system that best fits your requirements, Westinghouse 
has prepared a special book that briefly describes a 
group of different plant distribution systems. Just fill 
in and mail the coupon for your copy. 

If you want faster action, call our local office. One 
of our engineers will be glad to discuss your distribution 


problem with you. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


FRE QUICK FACTS ABOUT 
PLANT DISTRIBUTION SYSTEMS 


Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

Please send book B-3152 giving quick facts on Westinghouse Dis- 
tribution Systems. 


Name Title. 


Ae 
Address FO TT 


City _J-94511 
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percolator. In season, we have a 
lot of electric fan business. We 
have always specialized in radio 
repairs and in addition a wide as- 
sortment of appliances of prac- 
tically every kind pass through 
our shop. 

“Formerly, a customer was 
guided in the repair of an appli- 
ance by the cost compared with 
that of a new one to replace it. 
As new merchandise is difficult 
or impossible to obtain, a new 
standard has to be applied, and 
that is ‘Can the customer do with- 
out the appliance?’ We find we 
cannot have a fixed rate of charges 
as every job is different, but do 
think many shops make a mistake 
in not charging enough, probably 
counting their labor and parts 
only and not. figuring overhead. 
The repair business is complicated 
by the fact there are numerous 
cheap appliances in use today. A 
customer naturally doesn’t want 
to pay much for the repair of an 
electric iron which cost only $2.00 
new, although the use value is 
taking more and more precedence 
today. However, we find our cus- 
tomers willing to pay a reasonable 


service charge, provided the ap- 
pliance gives satisfactory perform- 
ance. 

Mr. Boggs has not been affected 
much, as yet, by the scarcity of 
good repairmen. However, his 
daughter, Mrs. Helen Barnes, who 
is office manager, has learned to 
repair small appliances, and says 
she can “fix an iron as good as 
anybody,” yet she admits being 
baffled a bit by thermostats and 
by the glass wool insulation in 
electric cookers. Whether the 
shop will have to use girls general- 
ly in the repair service remains 
to be seen, Mr. Boggs said. 

According to Mrs. Barnes, near- 
ly every woman customer who 
brings in an appliance for repair is 
an amateur repair expert herself 
as she ‘knows exactly what is 
wrong’ with the appliance. As a 
matter of fact, Mrs. Barnes add- 
ed, the customer was_ usually 
wrong, but of course isn’t told so 
in so many words. 

The Boggs company buys, re- 
conditions and resells used appli- 
ances and this helps to keep the 
shop busy. In addition, the com- 
pany offers a complete electrical 





And there’s just as much difference between the streamlined BRIEGEL 
METHOD of making conduit connections and former, old-fashioned methods! 


Take a look at the picture below: two 
“indenter” (which costs only $1.25) and you 
you use B-M connectors and couplings. No 
tighten! 


The BRIEGEL METHOD saves you up to 50% on time and a substantial 
materials-saving (in keeping with today’s thinking). 
Means more profit, too! Approved by Underwriters’ 
Laboratory, of course. 


DISTRIBUTED 
BY 


The M. B. Austin Co. 
Chicago, Ill. 
Clayton Mark & Co. 
Evanston, Il. 
Clifton Conduit Co. 


Jersey City, N. J. 


General Electric Co. 
Bridgeport, Conn. 


BRIEGEL METHOD TOOL CO., Galva, Ill. 
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squeezes with the patented B-M 
have a smooth, efficient job when 
extra turns or twists—no nuts to 


The Steelduct Co. 
Youngstown, Ohio 

Enameled Metals 
Pittsburgh, Pa. 

National Enameling & Mfg. Co. 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co. 
Elmhurst, N. Y. C. 





contracting business, including 
wiring and hanging of fixtures, 
This end of the business is now 
restricted to repairs since new 
building is practically out for the 
duration. 

There is one big advantage of a 
repair service over the sale of 
new equipment, as pointed out by 
Mr. Boggs. It is nearly all done 
on a cash basis! 


Research Saves 
Strategic Metals 
(Continued from page 46) 


companies, transformer and gener- 
ator manufacturers, shows that 
the amount of steel used in boil- 
ers, generators, condensers, sub- 
station equipment, power and dis- 
tribution transformers, transmis- 
sion and distribution lines, and 
in structures, amounts to 431 Ibs. 
for each installed kilowatt, and 
that the total copper per kilowatt 
is 120 lbs. Therefore, the ac- 
companying tabulation can be set 
up for the typical 50-footcandle 
installation outlined above. 
Since this comparison is made 
on the basis of equal illumination, 
the same ratio will hold true re- 
gardless of the footcandle level to 
be considered, that is, 66% more 
steel and 130% more copper re- 
quired for an incandescent system 
producing footcandle levels equal 
to a fluorescent system. It is 
probable that with a little more 
careful analysis when wire sizes 
are determined for new installa- 
tions, considerable copper may be 
saved by reducing possible in- 
crease tolerances. It has always 
been good engineering to allow for 
future expansion and increases in 
lighting level demand by provid- 
ing anywhere from 10% to 25% 
or even more extra capacity in 
wire sizes. It still is good engi- 
neering, but with today’s use of 
essential copper for war materi- 
als, it may be better engineering to 
weigh more carefully the probable 
future increase, and provide only 
that extra wire capacity which is 
almost certain to be required. 
As is well known, the trend in 
fluorescent lamps has been one 
of increased efficiency, longer 
life, and lower cost. This trend 
is the result of improvements in 
manufacturing technique ani 
changes in construction design. 
One of the most important devel- 
opments during the past year in- 
volves a method of placing the 
necessary amount of mercury it 
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fluorescent lamps without exces- 
sive waste, and is generally re- 
ferred to as the “mercury bomb.” 
(Fig. 2.) This method was adopt- 
ed by one manufacturer several 
months ago to save mercury as 
well as improve quality, and the 
actual saving since its adoption 
runs into hundreds of pounds of 
mercury. 

At the same time the “bomb” 
was placed in use, the pure nickel 
anodes or cathode “probes” were 
eliminated from the cathode con- 
struction of 40-watt lamps. Other 
sizes have continued to use a 
“probe” of nickel plated iron, but 
within a short time these too will 
be eliminated, with a consequent 
saving of nickel also amounting tu 
hundreds of pounds. 

By changing from lead glass to 
lime glass in the manufacture of 
fluorescent lamps, hundreds of 
tons of lead will be released to 
make bullets. Although lime glass 
is somewhat less expensive to buy, 
it is a much harder glass, requir- 
ing a different method of handling 
in lamp manufacture. Lime glass 
is about 15% lighter than lead 
glass, since the amount of lead 
exide in the glass (about 25%) is 
replaced with essentially the same 
amount of lighter lime. Incan- 
descent lamps have been made of 
lime glass for some time, with the 
exception of a very small number 
of special lamps. 

It has been pointed out how tin 
is saved by changing the composi- 
tion of solder used in incandescent 
lamps. At present, one manufac- 
turer of fluorescent lamps (as well 
as incandescent) hopes to go one 
better and eliminate all solder on 
fluorescent lamp pins. This me- 
thod would be described as a 
“crimped pin,’ which merely 
means that the hollow steel tube 
pin through which the lead wire 
passes is “crimped” in to secure 
the wire and make a solid electri- 
cal contact, thus making the use 
of solder unnecessary. There are 
several problems to be overcome, 
however, before this change can 
~ released for general use. (Fig. 
) 

The various fluorescent coat- 
ings are made up of metallic com- 
pounds containing such elements 
as zinc, magnesium, tungsten, 
cadmium, barium, beryllium and 
others. Continuous experimenta- 
tion in lamp company laboratories 
has accomplished ways of reduc- 
ing the metallic content of some 
of these fluorescent powders in 
varying degrees from two to 
twelve per cent. 
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CHROMALOX 


HEATFLO ELECTRIC RANGE UNITS 


NOW you can keep your customers’ electric ranges up to top- notch 

cooking efficiency with these enduring Chromalox Heatfle units. 
Single replacement rings The adaptor ring construction enables you to fit any range top 
for two and three ring opening. Their sturdy all-flat top transmits heat the fastest way—by 
Chromalox Super - Speed conduction (complete contact between unit and utensil.) — and appeals 
units are also available to all housewives. They are easy to keep clean. KEEP "EM COOKING 
for maintenance of exist- ELECTRICALLY—with Chromalox Heatflo. Deliveries are prompt— 
ing units. write. 


ATLANTA, Ga.—C. B. Rogers, 1000 Peachtree St. DALLAS, Texas—L. R. 
Ward, 403 Southland Building Annex. RALEIGH, N. C.—W. R. Phillips. 


EDWIN L. WIEGAND COMPANY, 7600 THOMAS BLVD., PITTSBURGH, PA. 


















NEW 
OR/GINAL 


SFLOODLIGHTS 


180° Fres- 
nel Lens— 














REVERE Floodlights are “in 
the fight” on the home front 

. types to serve Industry as 
well as army and navy require- 
ments. 


You'll see REVERE Fresnel 
Units at practically = = 
No. 4200. Enclosed Type Floodlight vs pg: gg — 
A REVERE development of out- ety of needs including lighting 
standing merit. Has rotation stop for igloos and high explosive 
setting. A very important feature storage. 

when servicing and relamping. 


Wide An- 
gle Flood- 
light — 
originated 
by RE- 
VERE for 
PROTEC.- 
7? iV Ss 
Lighting. 
Available 
in 4 styles. 
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REVERE have many new de- 
velopments to their credit . . 

“loodlights and searchlights de- Floodlight Poles 
signed for easy wiring — safe We are the orig- 
operation, easy installation and inators of 
maintenance. That’s what makes Hinged Poles 


the difference . « «+. Offering 
ease of mainte- 


You'll get the orders. for there’s nance keeping 
business to be had! Fortify floodlights at 
yourself with REVERE Catalog maximum  effi- 






REVERE Hinged 







REVERE Eliptor 


300 to 1500 Watt 
— Outstanding 
in efficiency 





and ease of in- supplements. WE CAN HELP ciency . +. elim- 
stallation. TGn k&«s inating risky 
c\imbing. 


REVERE ELECTRIC MFG. CO. 


2939 NORTH PAULINA ee, Oa 





INDOOR and OUTDOOR LIGHTING EQUIPMENT of EVERY DESCRIPTION 
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As would be expected, the larg- 
est savings of critical matedials 
are found in developments relative 
to fluorescent fixtures and their 
auxiliary equipment. One of the 
first changes brought about as a 
result of the war was the replace- 
ment of aluminum cans covering 
fluorescent lamp starters, with 
cans of a less essential metal. 

The new four-lamp ballast used 
for the so-called “sequence start- 
ing” circuit is expected to save 
many tons of copper, iron and 
aluminum during the next year. 
This auxiliary is employed prim- 
arily in large war industry plants 
where 254 and higher voltage cir- 
cuits are used. It operates four 
100-watt fluorescent lamps, where- 
as the standard ballast only oper- 
ates two, and it is particularly 
applicable where continuous row 
illumination is to be provided. 


The Non-Metallic Reflector 


Probably the greatest saving of 
critical material has been brought 
about through the development of 
a non-metallic fluorescent reflec- 
tor. A conservative estimate of 
the potential saving of steel 
through the production of this re- 
flector is 2,000 tons per month 
(Fig. 4). Several models were 
undergoing experiment and tests 
in the laboratories of one lamp 
and equipment manufacturer for 
eight months prior to its announce- 
ment by that company in May 
of this year. 

In general appearance, contour, 
and performance, it is equal to 
porcelain enamelled steel, al- 
though perhaps not quite as rug- 
ged physically. The reflecting 
surface is a hard white enamel, 
baked on with infra-red radia- 
tion. (Fig. 5.) 

In May, the War Production 


Board issued an announcement to 
the effect that open-end steel re- 
flectors only should be manufac- 
tured by the fixture companies. 
Of course all manufacturers com- 
plied, with a consequent substan- 
tial steel saving. 


Metal Saved in Small Parts 


There are a great many small- 
er items which in the aggregate 
will result in the release, of size- 
able amounts of various metals. 
Contact screws in fluorescent soc- 
kets, for instance, have previously 
been brass, but shortly will be of 
plated steel. Hereafter, one com- 
pany will use screws in its fixture 
assembly which have been “Park- 
erized,” or undergone a rust re- 
sisting treatment instead of metal 
plated screws. The socket contact 
clips will be steel instead of brass. 
Aluminum paint finishes will give 
way to white enamel. Pull switch- 
es installed in the fixtures will 
have Bakelite cases instead of 
brass. Instead of solid brass eye- 
lets on the ends of lead wires, 
plated steel will be used. 

Not all changes result in metal 
savings. Instead of rubber cov- 
ered cords in portable equipment 
or industrial fixtures, the wires 
will be protected by a heavy duty 
braided fabric designed to take as 
much punishment as rubber with- 
out danger of exposing bare wires. 

None of these substitutions are 
made easily. All require research, 
testing, changes in manufactur- 
ing processes, and countless man- 
hours of engineering and labora- 
tory work in order that high qual- 
ity and performance standards 
may be maintained. The lighting 
industry is well aware and proud 
of its important part in the Vic- 
tory Program—to provide the best 
possible illumination for thou- 
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Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER 


No more tiresome cranking of a hand-driven generator. 





test potential of 500 volts DC, available at 
the touch of a switch. Direct readings in 
insulation resistance. 


HERMAN H. STICHT CO., INC. 
N 


Park Place ° lew York. N.Y 


This entirely self-contained instrument operates with a steady 











DISTRIBUTED IN THE SOUTH 
BY LEADING JOBBERS 
as Westinghouse Electric Supply Co. 
Graybar Electric Co. 


General Electric Supply Co. 











sands of war plants operating 24 
hours a day, 7 days a week, so 
that planes, ships, and guns will 
reach the world battlefronts—and 


fast. 





There Won’t Always 
Be a War! 
(Continued from page 41) 


Other lamps already rather 
widely used will find new and 
varied applications because of the 
experience gained in their war 
service. Drying lamps are speed- 
ing many war industry processes 
today that would be retarded if 
old methods of drying still had 
to be used. Here is a brand new 
field that holds many interesting 
applications. Where formerly the 
illuminating engineer confined 
his interest largely to the visible 
portion of the spectrum, today he 
must become familiar with the 
infra-red, which is the field of 
the drying lamp, and ultra-violet 
portions as well. Accelerated re- 
search and development due to the 
war will reveal new values and 
uses of radiation in these realms. 

The therapeutic value of infra- 
red has long been known. Great- 
ly increased hospital work will no 
doubt bring greater experience 
with infra-red. So, too, will the 
ultra-violet end of the spectrum 
become better known as a means 
of sterilization and other import- 
ant applications on the part of 
the medical profession. While doc- 
tors will do the prescribing, the 
development and installation will 
still be the responsibility of the 
lighting industry. 

As time goes on, we will real- 
ize that fluorescent and phosphor- 
escent materials can be widely em- 
ployed in the war effort. Vast im- 
provement in the quality of these 
materials as well as lower costs 
encourage their greater use for 
markers, signs, etc., for blackouts 
and dimouts. After the war is 
won, these materials have unlim- 
ited opportunities in decorative 
and advertising fields. 

Speaking of decoration and ad- 
vertising brings color to mind. Al- 
ready in wartime studies we have 
learned things about color that we 
didn’t know before. In peace-time 
various colored lights for signal- 
ling have been commonplace but 
the use of colored light for decor- 
ation and advertising has been 
rather limited. We haven't 
scratched the surface as yet. We’re 
learning about the visibility of 
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various colors; the effect of cer- 
tain colors on the eye. The cost 
of colored light production is now 
much lower. Installations using 
colored light can be designed with 
engineering accuracy thereby as- 
suring the production of any col- 
ored light desired. Instead of a 
“black and white” world after sun- 
set, artistic colored lighting can 
bring new life and breath-taking 
beauty to many lighting fields. 

Lighting has always played an 
important part in the life of all 
human beings. Today in the in- 
dustrial war plants and on the 
fighting fronts, on the land and 
sea and in the air, light has a 
great responsibility. On the home 
front, too, light is playing its part 
in winning the war. With the 
new knowledge gained during the 
war, the new light sources, new 
materials, and new viewpoints, ev- 
eryone in the lighting industry 
will have a responsibility to ap- 
ply these things to peace-time re- 
quirements. 

We know that we have a long 
hard struggle before us, one that 
will require our every effort and 
sacrifice. But even when the sit- 
uation is at its worst, men in the 
lighting industry will be buoyed 
by the thought that there won’t 
always be a war! And that just 
as light is doing its part in win- 
ning the war, so will it do its 
part in the reconstruction to fol- 
low, utilizing to the fullest extent 
the developments and improve- 
ments that have come out of the 
war. 





Living Behind the 
Blackout Curtains 


(Continued from page 39) 


late the air. If no ventilation 
scheme is used, the lights may be 
turned out in the shelter room 
and the doors opened for a while. 

Today our homes are more 
“lived-in” than for many years 
past. Gasoline and tire shortages 
are keeping Americans at home. 
Men and women carry on Red 
Cross work and First Aid studies 
at home; women are sewing and 
knitting; boys and girls are com- 
pleting school work in less time 
which means more home work; and 
dozens of tasks too numerous for 
yesterday’s eight-hour day are now 
home tasks. Normal life must go 
on in our homes. Our children 
must grow up in bright, cheerful 
Surroundings which means that 
good, adequate light must be pro- 
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TIME IS RUNNING Our 


THERE’S NO TIME 
FOR PRODUCTION BLACKOUTS 


FEDERAL 


STEVARIAENDY 
JAR CG 


SAFETY SWITCHES 


All over the country plants are swinging into 
all-out production for Victory. But time is run- 
ing out. There’s no room for switch failure. 
That’s why leading manufacturers are switch- 
ing to Federal “Sealed Arc” Safety Switches for 
every industrial application. They do the job—quietly and efficiently —when the 
pressure’s on. 

You’re sure to find many advantages in Federal Safety Switches—in their trouble-free 
operation on essential circuits—in their “Sealed Arc’’ construction that confines the 
arc inside a porcelain casing to prevent arcing to metal parts—in their ribbed arcing 
chutes that break up and snuff the arc—in their patented “grip-tite” clamps for better 
contact—and in the other exclusive Federal features. 


Today, when uninterrupted power is vital for continued production and Victory, 
switch to Federal “Sealed Arc” Safety Switches to carry the load. 


For Complete Safety Switch Data 


write for Bulletin 21-40S. Get all the 
essential facts on Types A, C and D 
Federal ‘‘Sealed Arc’’ Safety Switches. 


FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 


60 PARIS STREET, NEWARK, N. J. 
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on how to 


SAVE HOURS OF 
WORK WITH 
BETTER TOOLS 
ASK FOR THIS LITERATURE SHOWING 


HOW GREENLEE TOOLS CAN SPEED UP 
YOUR CONSTRUCTION JOBS 







Get the facts about the complete 
line of Greenlee Benders and at- 
tachments for tubing, conduit, 
pipe, and bus-bar ranging from 14 
to 4!» inches, in the Greenlee 
Bender Booklet, S-116, 






This Greenlee Folder S-114 de- 
scribes the handy Greenlee Knock- 
out Tools for enlarging knockouts 
and holes in metal without long 
tedious drilling, reaming, or filing. 


KNOCKOUT TOOLS 


The Greenlee Cable Puller Fold- 
er S-115 shows how this handy 
tool, which clamps right on to 
the conduit through which the 
cable is pulled, can make the 
tough job of cable pulling easy 
for the electrician. 


Here's the Greenlee Folder S- 1.13 
which describes a few of the 
popular fast and smooth-boring 
bits from the complete line of 
Greenlee Boring Tools. 


BORING TOOLS 


For the contractor interested in 
learning how to lower under- 
ground pipe installation costs, 
this Greenlee Folder S-117 de- 
scribes the powerful Greenlee 
Hydraulic Pipe Pushers. 










2 


PUSHERS 








Please send: [_] S-116 Bender Booklet 
(_] S-114 Knockout Tool Folder (_] S-115 Cable 
Puller Folder {(_] S-113 Boring Tool Folder 
{(_] S-117 Pusher Folder. 








Name 








Address 













City 
My Jobber Is. 


GREENLEE TOOL CO. 


1769 Columbia Ave., Rockford, Illinois 
























vided even behind blackout cur- 
tains. 

After the blackout plan for the 
shelter room has been perfected, 
careful attention should be direct- 
ed to lighting arrangments. This 
is particularly true if the shelter 
room is one not normally used for 
living room purposes. It may be 
necessary to move portable floor 
lamps and table lamps to the 
shelter room to provide safe see- 
ing conditions. Pin-to-wall lamps 
are admirably suited for meeting 
such flexible lighting require- 
ments. Ceiling light fixture adapt- 
er equipment also provides an in- 
expensive and satisfactory means 
of providing adequate lighting. 

This matter of normal living 
behind the blackout is not limited 
to the home but applies as well to 
commercial establishments such 
as apartment houses, hotels, and 
restaurants. One large and well 
known hotel in the South has made 
absolutely no blackout prepara- 
tions and the confusion which re- 
sulted during a recent practice 
blackout was a ridiculous and dis- 
graceful reflection on this hotel’s 
management, 

Utilities, electrical dealers, con- 
tractors, and distributors have a 
responsibility in seeing that the 
public has proper information 
concerning blackout and adequate 
lighting to carry on behind it. 
Manufacturers have _ prepared 
much helpful material in the form 
of booklets, educational moving 
pictures, and slide presentations. 


An Appraisal of the 
Luminescent Materials 
(Continued from page 37) 


filament lamps but if the latter are 
given longer time they likewise will 
“pump up” the phosphorescent ma- 
terials to a fair brightness. 

The user of phosphorescent de- 
vices should note carefully that 
there are generally two classes of 
these materials. One, character- 
ized by zinc sulphide and usually 
of a yellowish tint, will be some- 
what brighter during the first few 
minutes of darkness but will fade 
with fair rapidity so that it is not 
likely to be easily visible after an 
hour or two of decay in the dark. 

The second group usually of a 
bluish green tint and typified by 
strontium sulphide may not be 
quite as bright initially but should 
have a slower decay rate and 
should be quite readily visible to 
the dark-accustomed observer even 
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after six or eight hours of dark- 
ness. 

Because the phosphorescent ma- 
terials have improved very re- 
markably since they were tenta- 
tively introduced a relatively short 
time ago, because there are many 
kinds and qualities, because their 
performance is influenced by the 
background surface and by sol- 
vents or vehicles, and because un- 
protected coatings or treatments 
are subject to rapid deterioration 
in combinations of moisture and 
daylight, the user must be criti- 
cal in his selection for a special 
usage. Careless application by 
novices has given many of these 
products an unmerited bad repu- 
tation. On the other hand one 
must appreciate that phosphores- 
cent objects are not substitutes for 
other illuminants and that the jus- 
tifiable uses are strictly limited. 

Phosphorescent surfaces pro- 























































































vide their own automatic safety ( 
valve or governor because all of 
the known materials are definitely I 
limited as to maximum brightness. . 
For safe uses during a blackout, c 
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footlamberts (brightness of the 
tube of a commercial Mazda F 
lamp is on the order of 1500 foot- 
lamberts). The phosphorescent 
surface, when brightly illuminat- 
ed, becomes saturated and a pro- 
longation of exposure will not 
cause it to increase in brightness, 
nor will a prolonged excitation 
period influence the general decay 
characteristics. 

However, it must be noted that 
the brightness at saturation and 
during the first few minutes of 
decay can be increased through 
the use of an incident radiation 
particularly rich in the medium 
and short wave ultraviolet. 

For example, the same material 
exposed to the Type A-H4, 100- 
watt mercury lamp may have a 
brightness of .05 footlamberts af- 
ter one minute of darkness but 
in a second case might have about 
.03 footlamberts if it were ex- 
cited by the same incident foot- 
candles of tungsten filament il- 
lumination. After some 30 min- 
utes of darkness or when the de- 
cay curves had come fairly close 
together, there would be no essen- 
tial difference of brightness or 
visibility from that time on, re- 
gardless of the exciting source. 

In practical usage, the phosphor- 
escent object would probably be 
exposed to normal lighting for 
long periods of time and thus 
would continue in a state of satur- 
ation. Exposed to say 20 footcan- 
dles of incident light, it may re- 
quire some four or five minutes of 
Mazda _ incandescent filament 
lighting to reach maximum satur- 
ation or brightness. This same 
saturation point would probably 
be reached in two minutes if the 
illumination were from a white 
Mazda F (fluorescent) lamp. If 
the daylight or the blue Mazda F 
lamp or the high intensity mercury 
lamp were used with this same 
20 footcandles irradiation, the 
maximum brightness would prob- 
ably be reached in something on 
the order of one minute. 

When the exciting source is ex- 
ceptionally bright and rich in 
short-wave lengths of visible light, 
such as the flash produced by a 
commercial photoflash bulb, most 
phosphorescent materials will be 
quite well pumped up almost in- 
Stantaneously. Likewise a few 
seconds exposure to a large photo- 
flood lamp will quite well excite 
these materials. 

In general, however, we may 
Say that during the first few min- 
utes after excitation the commer- 





SpEciAust 
POWER APPARATUS REPRESENTATIVE 


THEY'LL 
HELP 
YOU 


... keep Electrically Fit! 


for 168 hours of war-work a week! 


Keeping plants electrically fit for 
continuous war production calls for 
all the know-how you can rally on 
two important points: 


(1) How to get the most out 
of your present motors, 
controls and other power 
apparatus. 


How to get new electrical 
equipment when it’s es- 
sential to full-scale war 
output. 


Your GRAYBAR Representative is 
your first-line source of this know- 
how. And he is backed up, when you 
need it, by the Graybar Power Ap- 
paratus Specialist ... a man whose 
full-time job is concentrated on in- 


“HOW TO CARE FOR 
MOTORS” 

Whether your motors are 

old or new, you can help 

to steer clear of interrup- 

tions and delay by follow- 

ing the maintenance plan 
developed by General Electric and fully 
outlined in this new bulletin. Write GRAY- 
BAR today for GEA 2856. 


dustrial power-application problems. 
Particularly if your problem is to 
decide how far to go in the re-use 
of old equipment . . . how it can best 
be supplemented by new control 
units, capacitators, voltage regula- 
tors, etc., to increase production 
while conserving critical materials 

. GRAYBAR is the place to call. 

For advice on compliance with 
priority rules, for a broad knowledge 
of what’s available and when deliv- 
eries can be made, check with your 
GRAYBAR Representative. Or if it’s 
maintenance help you're after, ask 
him for copies of helpful service bul- 
letins compiled by manufacturers 
whose products come to you “via 
GRAYBAR”. 


A “COMBINATION” THAT 
ADDS TO PROTECTION 

You save installation 

time, conserve on wiring 

and give your motors un- 

failing protection when 

you specify the new G-E 
Combination Motor Starters. One self-con- 
tained unit combines magnetic starter and 
safety switch. Write for GEA 3715. 


IN OVER 80 PRINCIPAL CITIES 
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Conserve Critical Materials! 
Use “Wire-Nuts.”” Save critical materials—Lead, 
Tin and Rubber as used in solder-and-tape joints. 


Solderless, Tapeless Wire Connections 
Millions In Use — Better electrically; stronger 
mechanically. Ask for FREE sample. 
FULLY APPROVED, Listed by Underwriters’ 
Laboratories, Inc. SIZES FOR EVERY JOB. 











Other War-Time Wiring-Je b_ Speeders 
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cial phosphorescent surfaces ap- 
pear about as bright as does an 
inert diffusing white surface when 
viewed under good moonlight. Af- 
ter approximately 30 minutes of 
decay, the apparent brightness of 
the phosphorescent surface will, 
in general, be about 10% of the 
initial brightness and from then 
on the apparent brightness holds 
fairly constant over a period of 
several hours. Fairly large areas 
of phosphorescent material, such 
as a surface one foot square 
viewed at arm’s length, can be 
seen by the dark adapted eye in 
complete darkness after a decay 
period of 60 to 72 hours, but only 
just seen. 

In appraising phosphorescent 
applications, it may be well to 
note that over the ordinary range 
of room temperatures there is not 
a noticeable difference of per- 
formance, but an unusual amount 
of infra-red radiation in the ex- 
citing source will adversely affect 
brightness or if the phosphores- 
cent material itself is at some 
temperature much above 100° F. 
there will be a noticeable increase 
in initial brightness and a more 
rapid rate of decay. Conversely 
at temperatures somewhat below 
freezing, the performance of the 
phosphorescent material appears 
to become lethargic and the decay 
is prolonged at diminished bright- 


ness. 
Normal usage suggests that 
phosphorescent applications be 


generally confined to signs, mark- 
ers, instrument dials, and the like. 
If the entire ceiling of a normal 
room were of phosphorescent ma- 
terial, there would be sufficient 
emitted lumens after say. one hour 
of decay to permit safe movements 
around the room. But interior 
phosphorescent areas are not in 
any sense substitutes for other il- 
luminants and will not permit 
comfortable reading of print nor 
the viewing of detail. 

Thus the first logical field that 
suggests itself would be such ap- 
plications as wall switch plates, 
door knobs or panels, edges of 
moveable furniture, portions of 
stairs and railings, handles of 
tools or instruments that may have 
to be located in the dark. Phos- 
phorescent house numbers are not 
usually of sufficient brightness a 
few hours after daylight exposure 
to be visible at a sufficient range. 
A 6-inch solid black figure or let- 
ter viewed against a phosphores- 
cent background as in the case of 
a danger sign or locater, or in a 








window exhibit, would be easily 
legible across the sidewalk or at 
a distance of some 50 feet or less. 
For smaller characters or longer 
ranges, it might generally be nec- 
essary to re-excite the phosphores- 
cent material at periods say of 
30-minute intervals. 

Where there is very little ex- 
citing radiation available, or 
where a constant level of bright- 
ness of markers on the order of 
the brightness of moonlight on 
white paint is desirable, then the 
radio-activated phosphorescent 
buttons or insignia can be ad- 
vantageously used. In fact the 
trace of radium salts, as in zinc 
sulphide, affords a permanent 
luminescent target of exceptional 
value particularly in military serv- 
ices. The sustained brightness is 
on the order of .02 footlamberts, 
and if extraneously excited this 
figure may be doubled. 

Any of these phosphorescent 
targets, while they may appear 
noticeably different in color im- 
mediately after excitation, soon 
all blend into an appearance of 
ghostly grayish white, chiefly be- 
cause the dark adaptation of the 
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You work better when you rest better. 
That's why travel-wise businessmen 
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Every room air-conditioned and 
noise-proofed...all beds with inner- 
spring mattresses ... food and drink 
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Weco Night Light 





For Lighting Steps and 
Hallways in Homes.. 
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Public Buildings 


WALKER ELECTRICAL Co. 
Atlanta, Georgia 
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MOTOR CONTROLS "“PDe 
FOR ELEVATING AND TRAINING 


me BIG ONES 


Pointing a thousand tons of gun metal 
with the ease that your neighbor's kid 
handles his air rifle is an engineering 
feat in itself. But directing each move- ~ 
ment, both horizontal and vertical, so 
that the projectile pins its mark, miles 
and miles away, calls for accuracy of 
controls seldom required by industry. 
It is a tribute to the accuracy and de- 
pendability of Ward Leonard Motor Con- 
trols that our Navy is using so many 
Ward Leonard control devices for this 
and other vital functions. 


Electric control wy) devices since 1892. RESISTOR 5 


WARD LEONARD ELECTRIC COMPANY, 37 SOUTH ST., MT. VERNON, WN, Y. 


RELAYS 
CONTACTORS 


A NEW CATALOG FOLDER 
on 
A NEW LINE OF RELAYS 


FOR INDUSTRIAL 
and 
GENERAL PURPOSE 
APPLICATIONS 
Single, Double, and Multiple Pole 
Alternating and Direct Current 
7 to 400 Amperes Per Pole Capacity 


Custom-Built Types to Specifications 


AUTOMATIC 
ELECTRIC MANUFACTURING CO. 
MANKATO . MINNESOTA 




















observer shifts to rod _ vision 
wherewith we discern brightness 
and rough shape but not color. 
The fixture manufacturer may 
| well consider phosphorescent por- 
tions of fixture parts so that in 
case of sudden blackout certain 
rows of luminaires would indicate 
aisle positions or exits. Phosphor- 
escent fabrics such as coat ’inings 
or traffic officers uniforms are 
logical. When a little further per- 
fection is obtained of protective, 
| coatings such as sheets or tubes 
of vinyl resins or non-acid lac- 
| quers or where the incorporation 
of phosphorescent powders in hard 
surface non-porous plastics may 
| become more common, then one 
great field of usefulness will be 
street and highway markers and 
| close range outdoor signs. 

The larger objects in a display 
case or show window, the purely 
decorative designs of interior wall 
paper, or the air warden’s phos- 
phorescent arm band, the rear por- 
tion of a parked automobile or the 
instrument dials, first aid cabi- 
nets and fire extinguishers and 
all manner of low brightness close 
range safety delineations — all 
these suggest how rapidly the 


























phosphorescent materials are 
graduating from the curiosity of 
the laboratory or the mysteries of 
a vaudeville act to the routine 
jobs of aiding man’s night-time 
vision. 





Planning for Industrial 
Lighting Maintenance 
(Continued from page 35) 


of switches is to avoid over-load- 
ing. Any switch that is compelled 
to interrupt current greater than 
its rating may fail in a short time. 

Whenever circuit loading is in- 
creased by adding luminaires or 
by increasing lamp wattage, the 
electrician should make it his re- 
sponsibility to check the switches 
to insure adequate capacity. Often 
circuit breakers are over-loaded 
to a point where they will not re- 
main closed. This condition can 
be corrected by replacing the heat- 
er elements with ones of higher 
rating, providing the wiring ca- 
pacity is sufficient to carry the 
current safely. Never hold an over- 
loaded circuit breaker closed by 
temporary mechanical means be- 
cause conductors may become ov- 
er-heated and cause a serious fire. 





Luminaires with pull chain sock- 
ets are designed for 200 watts or 
less. It is not good practice to 
use 300-watt medium base lamps 
in pull-chain sockets because this 
means a 50% over-loading of the 
switch contacts, 

When the actual factors that 
cause trouble are understood, the 
majority of the lighting troubles 
can be prevented. Regular in- 
spection of equipment should be 
practiced. Lamp changers and 
cleaners should be instructed to 
report any defective apparatus or 
equipment that appears to be op- 
erating improperly. Thus, the 
trouble can be immediately cor- 
rected and further damage may 
be prevented. 

To obtain maximum utilization 
of a lighting system with minimum 
maintenance cost, the following 
five rules should be observed: 

1. Provide easy access to all 
lighting equipment. 

2..Follow a regular cleaning 
schedule for all luminaires. 

3. Replace lamp _ outages 
promptly. 

4. Keep interior walls and ceil- 
ings clean and properly painted. 

5. Train the maintenance crew 
to observe and report luminaires 
that are defective. 
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OHIO CARBON BRUSHES 


















You can get com- 
plete brush service 
from one source. 
Write for the free 
listing showing the 
correct motor to 
use on each job— 
and for the IWI 
Blue Catalog. 


MANUFACTURED BY OHIO CARBON CO. 


| INSULATION and WIRES, Incorporated 
2127 Pine St., St. Louis, Mo. 
i 289 Simpson St., N.W., Atlanta, Ga. 
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your BLOWER requirements 


available at 
Schwitzer-Cummins Company 


@ BLOWERS FOR EVERY PURPOSE 


HY-DUTY Blowers, 9%” to 25”. 

Top and Bottom Horizontal, and Top 
and Bottom Vertical Discharge. 

Top and Bottom Motor Mounting. 

Dual Units also available. 





@SINGLE INLET WHEELS 


For Oil Burner, Stoker, and Air Conditioning 


Sizes, 442” to 50”. 
Variety of Blade Lengths for each diameter. 


@ ENGINEERING DATA 


BLOWER DIVISION 
SCHWITZER-CUMMINS 


1145 EAST 22ND STREET 
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@ CENTER DISC WHEEL 

Double Inlet, Double Width. 

Reinforced Center Disc. 

Designed for Modern Air Conditioning and 
Heating Applications. 

Sizes, 444” to 50”. 





Write for catalogues showing complete Performance Data. 
Experienced Engineering Department available to help solve your 
Air Handling Problems. 
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‘Relare Safety Switch 


Federal Electric Products Com- 
pany, Newark, New Jersey, manufac- 
turers of safety switches, panelboards, 
switchboards and circuit breakers, has 
recently developed a new type of 
long-life Rolarc safety switch. 

The Rolarc, available from 100 to 
and including 400 ampere capacity, 
incorporates an entirely new principle 
of arc control. Two cylindrical roll- 
ers fabricated from high arc-resistant 
material, are located immediately 


above the final disengagement of the 
eurrent rupturing members. 


These 





rollers form two parallel insulating 
barriers and are supported by a spe- 
cially designed spring tension which, 
in the free position, holds the rollers 
flush against each other. Therefore, 
when the switch blade is opened it 
passes between the lubricated rollers 
separating them only by the thickness 
of the blade. Immediately upon the 
disengagement of the blade from the 
“line” stationary jaw, the rollers snap 
tightly together forming an insulated 
barrier that interrupts the arc. These 
rollers rotate with each operation of 
the switch blade reducing friction 
and presenting a new, cool surface to 
the influence of the arc. 
Performance under actual test has 
proved that the incorporation of the 
new Federal Rolare snuffers length- 
ens the life of the switch and main- 
tains its condition so that even after 
many operations under load, it is 
practically as good as new. 


Burndy Pocket Catalog 


Something new in catalogs intend- 
ed for the “man on the job” is the 
handy Burndy Pocket Catalog. Con- 
tained in this catalog are large, clear 
drawings and illustrations of 75 elec- 
trical connector types with their 
when, where, and how-to-use fea- 
tures; also catalog listings and partial 
listings of important connector sizes. 
A full page of helpful wiring data 
and many other important features 
all help to make this pocket catalog 
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a veritable gold-mine of information. 

Attractively bound in orange and 
green, this new 48 page catalog, small 
enough to be carried around in a 
back or side pocket, is still available 
without charge, upon request to the 
Burndy “Engineering Co., Inc., New 
York, New York. 


Service Equipment 


A revised issue of Square D Com- 
pany’s Bulletin 1000, covering fusible 
service equipment and meter entrance 
switches, has just been issued. The 
service equipment and meter entrance 
switches described in this bulletin are 
particularly well adapted for use in 
defense housing plans, government 
housing projects, and war workers’ 
homes. A similar bulletin covering 
circuit breaker and multi-breaker en- 
trance equipment, Bulletin 4000, is 
also available. 
bulletin, write to Square D Company, 
Switch and Panel Division, Detroit, 
Michigan. 


Cast Iron Junction Boxes 


The Walker Electrical Company, 
manufacturers of electrical special- 
ties, Atlanta, Ga., has recently an- 
nounced a new line of cast iron 
junction boxes available in a large 
variety of sizes. Complete specifi- 
cations on the new line of boxes are 
given in catalog sheet No. 128, copies 
of which may be obtained upon re- 
quest. Cast iron junction boxes with 
flush type covers provided with cork 
or velumoid gaskets are available in 


sizes 3%” x 3%” x 2” to as large as 
18” x 24” x 6”. These boxes are 
available both with and _ without 


mounting lugs. 

There is also available a line of 
cast iron junction boxes having 
flanged type screw covers and fin- 
ished in grey enamel over electro- 
galvanizing. ‘These boxes are avail- 
able in sizes from 4” x 4” x 4” up 
to 18” x 18” x 8”. Only the largest 
box in this line is equipped with 
mounting lugs. For the present, 
these boxes are furnished with cork 
or velumoid gaskets. 


Dust-Tight Panelboard 


Frank Adams Electric Co., St. 
Louis, Mo., has announced a new 
dust-tight panelboard for use in dust- 
laden atmospheres. The new panel- 
board is listed by Underwriters’ Lab- 
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oratories, Inc., for “Class II, Groups 
F and G, Hazardous Locations.” This 
includes atmosphere containing car- 
bon black, coal or coke dust, and 
grain dust. This panelboard may be 
used safely in shell loading plants, 
coal mines, coal storage rooms, flour 
mills, and similar locations. 

It consists of a special cabinet and 
panelboard of the circuit breaker type 
—either (F-A) AC or (F-A) Dubl- 
brak, as well as for other types of 
lighting branch circuit circuit break- 
ers. 

Instead of the usual steel front, 
consisting of trim and door, this pan- 
elboard has a solid steel dust-tight 
front plate, gasketed all around, and 
secured to the extra-wide flange with 
screws. The corners of the box are 
welded, and mounting brackets are 
welded to the back of the box. Con- 
duit outlets are dust-tight welded 
hubs. There are no screw openings 
through the ‘box. 

The circuits are externally oper- 
able by a mechanism of new (F-A) 
design. The dust-tight handles op- 
erate through bushings riveted di- 
rectly to the steel cover plate, and 
engage the regular handles on the 
circuit breakers inside the cabinet. 


Glascote Protects Bulbs 


Glascote, a transparent liquid coat- 
ing, manufactured by John C. Dolph 
Co., Newark, N. J., is finding exten- 
sive use as a preventive for shatter- 
ing, pitting or scarring of glass. Wa- 
ter white in color and absolutely 
clear, Glascote will not detract from 
visibility, nor become opaque with 
age. 

Glascote has proven exceptionally 
effective in shipyards as a protection 
for unshielded electric bulbs against 
welding spatter and rain water. The 
maximum number of kilowatt hours, 
as prescribed by lamp manufacturers, 
are now obtained from lamps even 
under these hazardous conditions. 
The brilliancy of the light is in no 
way affected or retarded. 





This Dolph product has been used 
advantageously where portholes, por- 
celain fixtures and panelboards re- 
quire installation before welding op- 
erations have been completed. Here 
again, welding spatter damage has 
been eliminated by this insulating 
coating. 

This is an unretouched photograph 
dramatically illustrating the adhesive 
qualities of Glascote. Although this 
electric bulb has been crushed, sharp 
edges of ghass do not protrude out- 
side the protective layer. 
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Wiremold Surface Metal Raceway Systems can be extended or 
relocated quickly, at low cost. New circuits can be added or changes 
made in the location of outlets, switches, etc. without breaking into 
plaster or “fishing” old conduits. 
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